(The hearings of April 10, 16, June 14, and both meetings of June 24, 1957, were 
held in executive session, have been reviewed for classification, and are printed 
as part of these hearings by mutual consent.) 


AUTHORIZING LEGISLATION 


WEDNESDAY, APRIL 10, 1957 


ConGrEss OF THE UNITED STATEs, 
SUBCOMMITTEE ON LEGISLATION OF THE 
Jornt CommitTrer on Atomic ENErGy, 
Washington, D. C. 

The subcommittee met, pursuant to notice, at 2 p. m., in room F-88, 
the Capitol, Representatives Chet Holifield (chairman of the sub- 
committee), presiding. 

Present: Representatives Holifield (presiding), Price, Kilday, 
Cole, and Van Zandt; and Senators Pastore, Gore, and Dworshak. 

Also present: K. E. Fields, General Manager; William Mitchell, 
General Counsel; Don S. Burrows, Controller; J. C. Johnson, Direc- 
tor, Division of Raw Materials; E. J. Bloch, Director, Division of 
Production; Gen. A. D, Starbiyd, Director, Division of Military Ap- 
plication; W. K. Davis, Director, Division of Reactor Development; 
Dr. T. H. Johnson, Director, Division of Research; Dr. C. L. Dunham, 
Director, Division of Biology and Medicine; J. A. Derry, Director, 
Division of Construction and Supply; Dr. R. R. Edwards, Division 
of International Affairs; F. J. McCarthy, Jr., Assistant Controller 
for Budgets; Bryan LaPlante, Congressional Liaison; and Richard 
Hallinan, assistant to Mr. Murray, Atomic Energy Commission. 

Members of the Joint Committee staff present: James T. Ramey, 
executive director; George E. Brown, Jr., John T. Conway, Leonard 
Selkowitz, and David R. Toll, professional staff members; and George 
Norris, Jr., committee counsel. 

Representative Horirrecp.The committee will be in order. 

In compliance with section 261 of the Atomic Energy Act of 1954, 
we are meeting today with General Manager Fields, and various 
division directors of the AEC to review the request for authorizing 
legislation for the AEC’s fiscal year 1958 construction budget. 

For fiscal year 1958, the Atomic Energy Commission is requesting 
authorization for the appropriation of $202,450,000 for the purposes 
of acquisition or condemnation of real property or facilities or for 
plant or facility acquisition, construction, or expansion. At this 
point I would like to place the following materials in the record: 

1. H. R. 5889, the proposed bill, as introduced by Mr. Durham; 

2. An unclassified explanation of each project, as prepared by the 
AEC; 

3. My letter dated March 27 to Mr. Fields requesting certain in- 
formation; and 
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4. Mr. Field’s reply letter dated April 5, 1957, and tables A, B, C, 
D, and E, forwarded by that letter. 
(The documents referred to follow :) 
LH. R. 5889, 85th Cong., Ist sess. ] 
A BILL To authorize appropriations for the Atomic Energy Commission for acquisition 


or condemnation of real property or any facilities, or for plant or facility acquisition, 
construction, or expansion, and for other purposes 


Be it enacted by the Senate and House of Representatives of the United States 
of American in Congress assembled, 

Sec. 101. There is hereby authorized to be appropriated to the Atomic Energy 
Commission the sum of $202,450,000 for acquisition or condemnation of any real 
property or any facility or for plant or facility acquisition, construction, or 
expansion, as follows: 

(a) Raw MATERIALS.— 

1. Project 58—a-1, offsite access roads, $750,000. 
(b) SpecIAL NUCLEAR MATERIALS. 

1. Project 58—b-1, fabrication plant, $5,000,000. 

2. Project 58—b-2, mechanical production line, Hanford, Washington, 
$1,500,000. 

3. Project 58—b-3, metal treatment plant, Fernald, Ohio, $850,000. 

4. Project 58—b-4, improvements to production and supporting installa- 
tions, Hanford, Washington, and Savannah River, South Carolina, 
$10,000,000. 

5. Project 58—b—5, additions to scrap plants, various sites, $1,500,000. 

6. Project 58—b—6, additions to gaseous diffusion plants, $6,600,000. 

(c) ATOMIC WEAPONS.— 
1. Project 58-c-1, weapons production and development plant, $10,000,000. 
2. Project 58—c-2, weapons special component plant, $6,000,000. 

(d) ATOMIc WEAPONS.— 

1. Project 58-d-1, manufacturing plant expansion, Albuquerque, New 
Mexico, $3,325,000. 

2. Project 58-d-2, storage site modifications, $2,000,000. 

3. Project 58—d-3, high explosive development plant, Livermore, California, 
$2,100,000. 

4. Project 58—-d—-4, engineering and laboratory building, Los Alamos, New 
Mexico, $1,013,000. t 

5. Project 58—-d—5, ventilation system replacements, Los Alamos, New 
Mexico, $618,000. 

6. Project 58—d—6, reclamation foundry, shop, and warehouse, Sandia Base, 
New Mexico, $308,000. 

7. Project 58—d-7, reactor, area III, Sandia Base, New Mexico, $2,900,000. 

8. Project 58-d-8, base construction, Nevada test site, $350,000. 

9. Project 58-d-9, base construction, Eniwetok Proving Ground, $7,917,000. 

(e) Reactor DEVELOPMENT.— 

1. Project 58—e—1, power reactor development acceleration project, $20,000,- 
O00. 

2. Project 58—-e—2, Puerto Rico power reactor, $9,000,000. 

3. Project 58-e—3, fuels technology center, Argonne National Laboratory, 
Illinois, $10,000,000. 

4. Project 58-e—4, modifications and additions, aircraft nuclear propul- 
sion ground test plant, area numbered 1, National Reactor Testing Station, 
Idaho, $8,000,000. 

5. Project 58-e—5, test installations for classified project, $9,000,000. 

6. Project 58—e—6, project Sherwood plant, $5,000,000. 

7. Project 58-e—7, waste calcination system, National Reactor Testing 
Station, Idaho, $4,000,000. 

8. Project 58—-e—8, hot cells, $3,500,000. 

9. Project 58—-e—-9, high temperature test installation, Bettis Plant, Penn- 
sylvania, $3,000,000. 

10. Project 58—e—10, destroyer reactor development plant, $750,000. 

(f) REACTOR DEVELOPMENT. 

1. Project 58—f-1, waste storage tanks, National Reactor Testing Station, 
Idaho, $3,700,000. 

2. Project 58—f-2, hot pilot plant, $2,000,000. 
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3. Project 58-f-3, land acquisition, National Reactor Testing Station, 
Idaho, $1,000,000. 
(g) PHYSICAL RESEARCH,.— 
1. Project 58-g-1, high energy accelerator, Argonne National Laboratory, 
Illinois, $27,000,000. 
2. Project 58-g-2, cosmotron improvements, Brookhaven National Labora- 
tory, New York, $1,420,000. 
3. Project 58-g-3, accelerator improvements, University of California 
Radiation Laboratory, California, $875,000. 
(h) PuysicaAL RESEARCH.— 
1. Project 58-h-1, reactor improvements, Argonne National Laboratory, 
Illinois, $380,000. 
(i) BloLogy AND MEDICINE.— 
1. Project 58-i-1, mammalian radiation injury and recovery area, Oak 
Ridge National Laboratory, Tennessee, $475,000. 
(j) TRAINING, EDUCATION AND INFORMATION.— 
1. Project 58—j—-1, nuclear training project, Regional Nuclear Training 
Center, Puerto Rico, $2,500,000. 
(k) COMMUNITY.— 
1. Project 58-k-1, schools, Los Alamos, New Mexico, $965,000. 
2. Project 58-k-2, housing modifications, Los Alamos, New Mexico, 
$1,000,000. 
3. Project 58—-k—3, additional water well, Los Alamos, New Mexico, $138,- 
O00. 
(1) GENERAL PLANT PRopuUCTS.—$26,016,000. 


LIMITATIONS 


Sec. 102. (a) The Commission is authorized to start any project set forth in 
subsections 101 (b), 101 (c), 101 (e), 101 (g), and 101 (j) only if the cur- 
rently estimated cost of that project does not exceed by more than 25 per 
centum the estimated cost set forth for that project. 

(b) The Commission is authorized to start any project set forth in sub- 
sections 101 (d), 101 (f), 101 (h), 101 (i), and 101 (k) only if the currently 
estimated cost of that project does not exceed by more than 10 per centum the 
estimated cost set forth for that project. 

(c) The Commission is authorized to start the project set for in subsection 
101 (a) only if the currently estimated cost of the project does not exceed the 
estimated cost set forth for that project. 

(d) The Commission is authorized to start a project under subsection 101 (1) 
only if it is in accordance with the following : 

1. For community operations, the maximum currently estimated cost 
of any project shall be $100,000 and the maximum currently estimated cost 
of any building included in such project shall be $10,000. 

2. For all other programs, the maximum currently estimated cost of any 
project shall be $500,000 and the maximum currently estimated cost of any 
building included in such a project shall be $100,000. 

3. The total cost of all projects undertaken under subsection 101 (1) shall 
not exceed the estimated cost set forth in that subsection by more than 
10 per centum. 

Sec. 103. There are hereby authorized to be appropriated funds for advance 
planning, construction design, and architectural services, in connection with 
projects which are not otherwise authorized by law, and the Atomic Energy 
Commission is authorized to use funds currently or otherwise available to it 
for such purposes. 

Sec. 104. There are hereby authorized to be appropriated funds necessary to 
restore or to replace plants or facilities destroyed or otherwise seriously damaged, 
and the Atomic Energy Commission is authorized to use funds currently or 
otherwise available to it for such purposes. 

Sec. 105. In addition to the sums authorized to be appropriated to the Atomic 
Energy Commission by section 101 of this Act, there are hereby authorized to 
be appropriated to the Atomic Energy Commission to accomplish the purposes 
of this Act such sums of money as may be currently available to the Atomic 
Energy Commission. 

Sec. 106. Funds authorized to be appropriated or otherwise made available 
by this Act may be used to start any other new project for which an estimate 
was not included in this Act if it be a substitute for a project authorized in sub- 
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sections 101 (b), 101 (c), or 101 (d) and the estimated cost thereof is within 
the limit of cost of the project for which substitution is to be made, and the 
Commission certifies that 

(a) the project is essential to the common defense and security; and 

(b) the new project is required by changes in weapon characteristics or 
weapon logistic operation ; 

(c) it is unable to enter into a contract with any person, including a li- 
censee, on terms satisfactory to the Commission to furnish from a privately 
owned plant or facility the product or services to be provided in the new 
project. 3 


UNITED States ATOMIC ENERGY COMMISSION 


ANALYSIS OF PROPOSED BILL FoR AUTHORIZATION OF APPROPRIATIONS FOR PLANT 
ACQUISITION AND CONSTRUCTION FiscaL YEAR 1958 


To authorize appropriations for the acquisition or condemnation of real property 
or facilities, and for plant or facility acquisition, construction or expansion 
for the atomic energy program 


The proposed bill would authorize appropriations for additional capital outlays 
totaling $202,450,000 for the atomic energy program. Authorization is required 
under the provisions of section 261 of the Atomic Energy Act of 1954 Public 
Law 703, 83d Cong.). 

The estimate of appropriations to be authorized is based on the following 
requirements: 


} 
Project No. | Item Estimated 
} cost 
——| Sone 

ee Be FS | ania hihokentelsenail $750, 000 
58-b-1 ....---| Fabrication plant cs ; . 5, 000, 000 
58-b-2___________| Mechanical production line, Hanford, Wash at 1, 500, 000 
66-b-3.......... | Metal treatment plant, Fernald, Ohio 850, 000 
58-b-4__._.....-- | Improvements to production and supporting installations, Hanford, 10, 000, 000 

| Wash., and Savannah River, S. C. | 
58-b-5__._.......| Additions to scrap plants, various sites ‘ be | 1, 500, 000 
58-b-6_- ci Additions to gaseous diffusion plants ‘ , 6, 600, 000 
58-0-1............] Weapons production and development plant | 10, 000, 000 
§8-c-2...... | Weapons special component plant 7 6, 000, 000 
58-d-1 Manufacturing plant expansion, Albuqureque, N. Mex..-.- i 3, 325, 000 
58-d-2 ats Storage site modifications 2, 000, 000 
58-d-3 ca High explosive development plant, Livermore, Calif_- 2, 100, 000 
58-d-4___ ; | Engineering and laboratory building, Los Alamos, N. Mex : 1, 013, 000 
58-d-5 | Ventilation system replacements, Los Alamos, N. Mex 618, 000 
58-d-6___ | Reclamation foundry, shop, and warehouse, Sandia Base, N. Mex 308, 000 
58-d-7___ | Reactor, area III, Sandia Base, N. Mex 2, 900, 000 
58-d-8_ __ | Base construction, Nevada test site 350, 000 
58-d-9 Base construction, Eniwetok Proving Ground 7, 917, 000 
58-e-] ___ _.| Power reactor development acceleration project. - ; | 20, 000, 000 
§8-e-2_........ Puerto Rico power reactor - 9, 000, 000 
58-e-3__ Fuels technology center, Argonne National Laboratory, Illinois_- 10, 000, 000 
58-e4 : Modifications and additions, aircraft nuclear propulsion ground test 8, 000, 000 

| plant, area No. 1, National Reactor Testing Station, Idaho. 
eee. 2 ..| Test installations for classified project 9, 000, 000 
§8-e-6__.........| Project Sherwood plant : | 5, 000, 000 
58-e-7_____......| Waste calcination system, National Reactor Testing Station, Idaho- 4, 000, 000 
A etd stevie fe eer aati saicted ' we SREY 3, 500, 000 
dS High temperature test installation, Bettis plant, Pennsylvania 3, 000, 000 
58-e-10____..-.-- | Destroyer reactor development plant 750, 000 
58-f-1_...........| Waste storage tanks, National Reactor Testing Station, Idaho. - 3, 700, 000 
58-f-2__- Hot pilot plant oa 2, 000, 000 
58-f-3_. Land acquisition, National Reactor Testing Station, Idaho 1, 000, 000 
58-g-1___- ..| High energy accelerator, Argonne National Laboratory, Illinois 27, 000, 000 
58-g-2 Cosmotron improvements, Brookhaven National Laboratory, New York 1, 420, 000 
58-g-3 | Accelerator improvements, University of California Radiation Labora- 875, 000 

| _ tory, California. 
58-h-1___- ..| Reactor improvements, Argonne National Laboratory, Ilinois } 380, 000 
58-i-1_.....__. _.| Mammalian radiation injury and recovery area, Oak Ridge National | 475, 000 

| Laboratory, Tennessee. 
§8-j-1_....-.. .| Nuclear training project, Regional Nuclear Training Center, Puerto Rico 2, 500, 000 
58-k-1 2s ..| Schools, Los Alamos, N. Mex | 965, 000 
58-k-2._.........| Housing modifications, Los Alamos, N. Mex . } 1, 000, 000 
§8-k-3........ | Additional water well, Los Alamos, N. Mex 138, 000 
58-1_..-- General plant projects eres : 26, 016, 000 


58-a—1. Offsite access roads, $750,000 


The construction and improvement of access roads in Colorado, Utah, Wyo- 
ming, and Washington to permit the hauling of ores from mines to ore-buying 
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shorten the distance from mine sto processing mills and achieve savings which 
curement program. In many instances ore deposits are located in inaccessible 
areas where mine development and the transportation of ores would be impos- 
sible without the construction of access roads. Improvements to existing roads 
also are necessitated by roadbeds being inadequate for heavily loaded ore 
truck traffic. No maintenance funds are provided as the State or county in 
which the road is located will be responsible for the upkeep of the roads. 

Fach road project instituted is approved on the basis that it will either 
shorten the distance from mines to processing mills and achieve savings which 
should more than equal the cost of the road, establish better standards on arte- 
rial roads to permit or facilitate ore hauling, allow year-round hauling, or open up 
new potential production areas. 

Funds, which will be transferred to the Bureau of Public Roads, are requested 
for a currently estimated total of 60 miles of new roads at an average cost per 
mile of $12,500. Later developments might necessitate using a portion of these 
funds for improvements to existing roads. 


58—b-1. Fabrication plant, site wndetermined, $5 million 

This project consists of the design and construction of a manufacturing plant 
for the fabrication of fuel elements. By building this plant, a cost saving from 
25 to 50 cents per pound of finished slugs is anticipated, as compared to the cost 
of producing by the present method. At the operating capacity anticipated the 
savings resulting from the construction of this facility will allow recovery 
of its construction costs in from 1 to 2 years. 

Cost elements are: 


Whsinéering, design and inspection. <1. .cdnencncecnnimccedsonamanaks $450, 000 
COO sno iconic detitaieckbestsn dhittediiancviosseetae aie L 
I ie iid eesetetmeeanein ern hadi gen wees ike aan ere 2, 900, 000 
COTES ona oc wheres a tea aueedane Leet eee 850, 000 
POE bn Sk ccc enn aoe eee See 5, 000, 000 


58-b-2. Mechanical production line, Hanford, Wash., $1,500,000 

Funds requested for this project will complete within an existing building 
the installation of a second remote mechanical production line, to assure con- 
tinuity of operations, 

Costs elements are: 


Engineering, design, and inspection... 4... nnetenduecccecnnn= $175, 000 
RII icles cs atdet sk tah edna isa siti a haere cree ae acme 155, 000 
a a a 1, 085, 000 
ee ee ee 135, 000 

PRIN nai scésncacmesei tists atearehepeeemanbeii dati seals aie aes iain te iat sates hc hie ah nae a 1, 500, 000 


58-b-3. Metal treatment plant, Fernald, Ohio, $850,000 

This project provides for installing a completely integrated metal derby pick- 
ling facility at Fernald, Ohio. This facility is to be a continuous mechanical 
system similar in principle to the present slug pickling facility and complete 
with vapor and liquor handling auxiliaries. 

Cost elements are: 


Engineering, design, and inspection__..._..._..___-__________ is clause $70, 000 
PIO IOD Dn inc ince ca erntatast suesd eibine aieerct haan’ +Abcamnersbiaws chine dicen ae 193, 000 
MN ae ali cscs ce cates vipa apetmcaahdn ania Meainadasgtnnaa eine ee 512, 000 
Contingencies_____ us pirastal peta cedenacs Sate ce i eae coisas save idiateeceen inane 75, 000 

PO ibidhntistitnida Db dn bende bab wabt dabiate ee 850, 000 


58—b-4. Improvements to production and supporting installations, Hanford and 
Savannah River, $10 million 

This project provides for modifications, additions and construction of new 
facilities necessary to permit further increases in process efficiency and safety 
of operation. The specific nature of these facilities cannot be forecast at this 
time; however, the following types of items are contemplated: 

Improvements to the concentration facilities in the separations plants to reduce 
corrosion and improve safety and efficiency; additional automatic samplers of 
radioactive streams for increased operating efficiency, decreased operating costs, 
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and increased safety; process components replacement facilities for more 
efficient removal and replacement of process components; facilities to process 
fuel elements ; modification of charge/discharge cranes and fuel element handling 
systems to reduce time for loading and unloading; installation of a new safety 
rod actuator system for increased safety; installation of an underwater fuel 
element examination station for metallurgical analysis of highly radioactive 
fuel elements; and improvements and/or additions to waste processing facilities 
to further reduce waste volume requiring storage. 

This estimate is in the nature of an allowance since development and engineer- 
ing information will not be available until specific work projects are finalized. 
58—-b-—5. Additions to scrap plants, various sites, $1,500,000 

This project provides for additions to existing scrap recovery facilities at one 
or both of the feed material sites. With increasing emphasis on more complex 
fuel elements, generation of scrap will continue to increase at the Fernald and 
St. Louis production plants. In addition to the current scrap generation, sub- 
stantial stockpiles of scrap will also be recovered. Economical operations 
require that the uranium be recovered from scrap when the cost of recovery 
is less than the price for virgin material. 

Cost elements are: 


eeeneenenir Gunes, OSI SNICIIOOE TONG a ewe eusinnaae as $125, 000 
Oe oss pdatadsueambeoaiminenaes, ee ees tae 300, 000 
ccs ws ge ediigh comics ne Girone _... 950, 000 
i tA orcas cocaine esabanenioe Set ee ee 125, 000 

a i ce 1, 500, 000 


36—b-4. Additions to gaseous diffusion plants, $6,600,000 

This project provides for necéssary modifications to the recirculating water 
system, at the Oak Ridge, Paducah, and Portsmouth gaseous diffusion plants 
to permit more efficient operation of the plants. 

Cost elements are: 


Engineering, design, and inspection____._____-____- 
Construction and equipment costs______-_~- 
SemMcneeney .. a 


Se haces $530, 000 
Sd ME Ey 
oleae oe heed tation ie teria cms eae os 580, 000 


a 6, 600, 000 
- 


o98-—c-1. Weapons production and development plant, various locations, $10 
million 


It is expected that the rapid development and changes in weapons technology 
will generate needs for development, test, production, and assembly plants which 
cannot now be clearly foreseen. Such requirements have arisen in the past and 
are expected to continue in fiscal year 1958. The continuation of progressive 
development, testing, and production of new type devices and weapons and the 
successful exploitation of research findings will depend upon capability to ex- 
pand or add additional plants. 

In fiscal year 1957 a similar project makes it possible to expand production 
plants and research and development facilities at various locations; e. g., addi- 
tions to research facilities at Livermore. A similar project in fiscal year 1956 
made it possible to proceed with a facility at Rocky Flats, and an expansion of 
test facilities at Sandia Base. 

Since this project is of contingent nature, no breakdown of specific cost is 
available. 
j8—C—2, Weapons special component plant, location undetermined, $6 million 

This project provides for the construction of a plant for the production of 
electronic equipment. 

This plant will be of standard ligkt industrial-type construction. Cost details 
and location are not available at this time. 


58-d-1. Manufacturing plant erpansion, Albuquerque, N. Mez., $3,325,000 

This project provides for additional plant capacity at the ACF Industries, Inc., 
South Albuquerque works. The expansion is planned to begin in October 1957 
for competion by September 1958 and consists of : 

(a) Addition of two manufacturing bays (66,600 square feet) of rigid steel 
frame, concrete slab construction with corrugated metal siding. 
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(b) Construction of 50,000 square feet two-story engineering and office building 
to permit remodeling of the space these functions presently occupy into a small 
machine shop, to do close tolerance machining under controlled temperature con- 
ditions, and to provide a cafeteria seating 400 persons. This building will also 
provide office space to accommodate additional engineering personnel to be em- 
ployed for new development programs, 

Cost elements are: 


Engineering, desien, and inspection... 2-2. esl teks $98, 000 
I aac sarar cscs eves eo ease re apa anes a ee ee 1, 263, 000 
Oc Ry bt Bed paket deter Hh Sah Seg ede be EE por Si ees 40, 000 
MUN TIN a os fn tgs er ices ba = poacher tage thy SEM AN -- 1,623,000 
Contingencies EN he ce ee eet OS Se SL SI ee. 301, 000 

ny ne LA: te Sak tel SRD as Oh ON As ie Bie TA, 3, 325, 000 


58-d-2. Storage site modifications, various locations, $2 million 

Experience gained through the use of storage sites as originally designed 
and constructed, reveals that modification and addition to existing plant are 
required. 

Because of the various types of construction envisaged under this project, it is 
not feasible to furnish a cost breakdown, 

58-d-3. High-explosive development plant, Livermore, Calif., $2,100,000 

To provide a testing facility in support of the weapons program being con- 
ducted at the University of California Radiation Laboratory (UCRL), six sec- 
tions of land were procured in the Livermore vicinity in fiscal year 1955. During 
that year test facilities (development facilities I) were constructed at a cost of 
$850,000. During fiscal year 1957 additional facilities (development facilities 
IL) will be constructed at a cost of $1,200,000 to continue the buildup of the site 
testing facilities. 

The need has developed for the expansion and the installation of additional 
specialized development facilities in fiscal year 1958. Due to the rapid develop- 
ments of the program, an expanded capacity for testing high-explosive weapon 
devices is required. 

In locating the new facilities, additional land must be acquired to observe 
safety distances from existing facilities and from the site border. 

Construction will begin in July of 1957 and will be completed in December 1958. 

Cost elements are: 


Engineering, design, amd inspection <6 6 iscanswn ces ceeding aide $150, GOO 
bata act idad triste. 82) oes oc siss os Bi eu nelt ae ean 75, OOO 
PNOVemMents (0 IMRO ais) Soi siti ie ion Gumi ea. ¥4sla decks a 100, 000 
a ROTI a oho 9 Bakes. Gi bitecs neers est a. he 750, 000 
DD COS in nn nu nusebicuselwated coke aitsdudtienals Sassen 225, 000 
DAI oss ari td eeu: aaa bed aces Gal eee See 650, 000 
OUTRO Oil. es aii annd wcin weeds bet dine as weber wat ictats 150, 000 

SOON GE id icant eticiannd. ddimledepabcs detinthiate Rie decal de este et eh ee 2, 100, 000 


o8-d—4. Engineering and laboratory building, Los Alamos, N. Mew., $1,013,000 

This project consists of a 3-story, 22,000 square feet reinforced concrete build- 
ing which will provide a test laboratory (including a 25-ton bridge crane) and 
engineering and administrative space. This laboratory is required to meet the 
laboratory program changes and growth. The building will be located in one 
of the remote technical areas at Los Alamos which is devoted to the engineering, 
design, development, and testing of nuclear materials and components. 

Construction will begin in September 1957 and will be completed in October 
1958. 

Cost elements are: 


nnmnecring, Gesisn, And lhapection.——< --.-- -  S "..- $65, 000 
Muprovements to land_..........<.. ~~... iis fracleg een ter ices eis eS ow 75, 0OO 
RIND a dcontatintcre ci eienactig seeing oe dasa cit aie aEraaedn Rc cae he 666, 000 
DTU a Chk ak Si rhs cD al cg NS ne re 29, 000 
BOMNOOIG occ ecw a we ised ai camied deacon areas ae scaclatinndl Ge Goranebiascs comets te 87, 000 


Contingency —__ ~~ sim ede dR bdo GS en he bisa tae LES ees ter ee 91, 000 


RD cinctte pion yh acenine te balins beedonbonias as jin cia iteecapeiaaa die wai 1, 013, 000 
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58-d—5. Ventilation system replacements, Los Alamos, N. Mew., $618,000 


This project provides for an additional ventilation system for four process 
buildings located at Los Alamos. These buildings were constructed in 1945 as 
temporary structures and the ventilation system installed provided for the 
exhaustion of process activities such as dry boxes, fume hoods, etc., as well as 
interior building exhaust air. Significant process changes have been made in 
the past 10 years which have placed such heavy demands on the existing system 
that it is strictly substandard and the exhaust air contains an uncontrollable 
level of radioactivity. The present system has also had numerous additions and 
alterations and is beyond the point of further safe modification. 

It is proposed to disconnect the existing exhaust system from the process 
equipment and have it serve to exhaust only the uncontaminated and noncorro- 
sive room air from the laboratories. The new ventilation system will be in- 
stalled to service only the exhaust-producing laboratory equipment. Air thus 
exhausted will be collected in filter stations and passed through high-efficiency 
filters and discharged through 40- to 50-foot stacks. Since the 100,000 cubic 
feet per minute of exhaust air obtained from processes (which is the source of 
most of the radioactive waste) will then be kept concentrated, it will permit the 
use of fewer high-efficiency exhaust filters than would be the case if the 250,000 
cubic feet per minute of the present system had to be thus filtered. 

Primary absorbers will be located at the outlet side of the laboratory equip- 
ment to remove most of the corrosive particles and thus reduce the need for 
extensive stainless steel ductwork. Two filter houses, each servicing two build- 
ings, will be required. In addition, change house facilities necessary to protect 
personnel engaged in replacing contaminated filters will be necessary at the filter 
stations. Work will begin in July 1957 and will be completed in December 1958. 

Cost elements are: 


nee CORN RINE SRRIRCCIO i i oe cca cena cceemecene $51, 000 
IN hc mead tie wncs ngs ck Aenea ain aimee te 515, 000 
I 2 i sna bb wm ta oceania epics es e'pite eraeasarmes 52, 000 
i a ease cone Ghee asda an earner a 618, 000 
58-d-6. Reclamation foundry, shop, and warehouse, Sandia Base, N. Mew., 
$308,000 


This project is required to replace facilities which are no longer adequate and 
constitute fire hazards. This construction will provide an 18,500 square feet 
reinforced concrete building to house the reclamation activity conducted at 
Sandia Base. This activity reclaims metals used in the manufacture of weapons 
and components by the process of cutting up or melting down classified castings 
and shapes so that they no longer retain their classified identity and can therefore 
be sold as scrap. This function requires a foundry, machine shop, and storage 
area for the handling of classified shapes prior to reclamation. 

The present foundry is located in an unsprinkled Butler-type building which 
will not meet the required capacity and is a fire hazard. The shop and storage 
activities are now located in a building originally designed for warehousing. 
This building is too small for both actvities as well as being unsuitable for shop- 
work. It is planned to again utilize this building as a storage warehouse. 

The consolidation of the reclamation activity and the provision of adequate 
working area for the foundry, shop, and storage functions will give Sandia the 
capability of adequately handling material for reclamation. Construction will 
begin in September 1957 and will be completed in June 1958. 

Cost elements are: 


mueinecring,.design, and Anspection....... o.oo on tec $25, 000 

i ag Fe 222, 000 

I es a case cak as 29, 000 

| 2 ee a a a 5, 000 

I a 27, 000 

en ee btn me os gn 308, 000 
Unclassified 


58—-d-7. Reactor, area ITI, Sandia Base, N. Mez., $2,900,000 

This project provides for a 23,000-square-foot concrete structure to house a 
5,000-kilowatt reactor and associated laboratory space, including procurement 
and installation of the reactor. 
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Investigations into the effects of various environments on weapons and com- 
ponents are a necessary part of the development effort of the Sandia Laboratory. 
This program now includes studies of the effects of radiation environments 
on weapons and weapon components. The compatibility of materials must be 
assured and the ability of these materials and components to resist change at 
specific levels of radiation must be learned in greater detail. These studies 
will require extensive research and the use of a reactor facility where large 
components and complete weapons may be subjected to controllable levels of 
radiation. The proposed reactor will provide the necessary space and radia- 
tion levels required. 

Construction will begin in July 1957 and be completed in December 1958. 

Cost elements are: 


Wngincering, design, and inspectleis oxic nc sccicki sie sntsenemmnsion $200, 000 
DPN OINODLS 60 LATE sis cnknscernnicttnsidcmmcnonnmmasiaihn aingeehiienn Seiil 30, 000 
I cs cissh Seheiiciptahifen cpanel enaieistedittth aad balers? piaad oatmeal 900, 000 
PNT itis ics ance Alan inte eeu eeee ee elon ne ld aeeneeetteo te 210, 000 
Resetor: and: auxiliary oquinwnentt...5 ost ance cg iicgue cdma 1, 320, 000 
NOT iii ticki dln ip einai iacwesipadion dices iteastainkaech 240, 000 

OUD sites cto ba gupeaedutabedanaiaeeen ademas 2, 900, 000 


58—-d-8. Base construction, Nevada test site, $350,000 


This project provides for miscellaneous plant improvements at the Nevada 
test site and includes modifications and minor additions to structures and tech- 
nical facilities required in the conduct of full-scale test operations. Each year 
a minimum level of such improvements are found to be necessary to assure ef- 
fective operation of the test site. Examples of known requirements for fiscal 
year 1958 are a radiation-safe building, waterlines to the control point, a land- 
ing dock and fencing at the control point, an addition to the motor maintenance 
building and expansion of the sewage plant. 

This project is scheduled to start in July 1957 and to be completed in June 
1958. 

Cost elements are: 





Rneinecting. Gosien. GG INSHOCHON. £6.66 a cece enmicncnmemenine $32, 000 
AAT I a ssiss cask sa onecienncgnntis ich pee minis meinen anette aig tian <iigadeeiah as spank te 45, 000 
0 inate st spe ittaicdaiipatgce dl ch capil genet i Cacia a ablated 185, 000 
MURR EO cs sis sco lnegt ath ing i om ac ap ces gaia sa ene inne pare eemadanise ete andes 10, 000 
NR 8 ss wo saga cn ek ot kc ap wh Sahn a Spa Ri Sooe Gen nigel San eae enact ele 78, 000 

II ci asian ania iat caaami atebea Na tual iia te el ce A ald 350, 000 


58-d-9. Base construction, Eniwetok Proving Ground, $7,917,000 

This project includes the construction of base facilities at Eniwetok and Parry 
Islands. The facilities are considered necessary to the safe and efficient accom- 
plishment of test operations at the Eniwetok Proving Ground. A summary list 
of the proposed construction is as follows: 


A. Eniwetok Island: 








1. Runway extensions and other airfield improvements_____ $3, 341, 000 
2. Power and water production plant__..._-..._-.......-.. 2, 025, 000 
a. Bpecial storage  TRCRNIORs ccickd ws ccesiswwssuckt ence 258, 000 
4: Babowetory Sees. 2. oo eee ieee ee 270, 000 
&. Motor pool maintenance shepi. oon s es eh eee 90, 000 
6. Transmitter building extension and dehumidification____~_ 196, 000 
7. Betend fresi-weter eystems oan cel es ieccncs 85, 000 
BS. Beeeeranns ee es et adc cid naete 487, 000 
peony 1; oe et 2 Se bee bee Se ee 6, 752, 000 
B. Parry Island: 
2 SR TN Sisk rages Sate acid gee are wil ere €09, 000 
2: Rema nricecon Or CHPEO Mee ooo eee oe oe a 123, 000 
a Ra ROC OC Se so 1 ee ee a 433, 000 
eer i ee ee ee ee ee 1, 165, 


‘roeer Werurromenths. So tian A a ee ee ee 7, 917, 000 


osc eee aeeeernre om 
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58-e-1. Power reactor development acceleration project, $20 million 

This project covers construction as may be required to expand the research 
and development programs aimed at advancing civilian reactor technology. 
Such requirements as the construction of AEC experimental reactors, buildings 
for reactor experiments, laboratory and research installations, and to the extent 
required, construction of reactors under the Commission’s power demonstration 
reactor program, are contemplated under this project. 

The Commission has been pursuing an experimental program of research and 
development on a number of different reactor concepts suitable for use in the 
production of economically competitive nuclear power. Several new construction 
items are required to keep the Commission’s experimental program going at an 
accelerated rate, including construction of reactors in connection with the sev- 
eral proposals received from industry under the first- and second-round power 
demonstration reactor programs. Additional needs are expected to develop as 
work progresses through fiscal year 1957 and into fiscal year 1958 for buildings 
and capital equipment for those reactor experiments underway. Likewise, there 
will be construction requirements for promising new reactor concepts, on which 
experimental work was initiated in fiscal vear 1957. It is anticipated that 
facilities reqiured in fiscal year 1958 may include buildings and building modifi- 
cations: a chemical development laboratory: a fuel fabrication laboratory : 
and other engineering, development, laboratory, research, and experimental 
construction requirements. 

The Commission also has under study the desirability of providing that some 
portion of the funds for this project may be transferred to the “Operating ex- 
penses” appropriation to the extent not required for construction, and in the 
event that these funds are required to support research and development under 
power demonstration projects. If it is determined that this flexibility is re 
quired, appropriate language will be proposed in connection with consideration 
of the Commission’s “Plant acquisition and construction” appropriation request 
for fiscal year 1958. 


58—e-2. Puerto Rico power reactor, $9 million 


This project, to be undertaken by the AEC and the Water Resources Authority 
of Puerto Rico, consists of the combined architect-engineer services, construc- 
tion, and test operation of a demonstration nuclear powerplant to be located in 
Puerto Rico, either on Government-owned land or under suitable lease arrange- 
ment. The total project provides for a complete powerplant, including a water- 
cooled, water-moderated heterogeneous reactor in the 20 MWE range; heat ex- 
changer, turbine generator, shield, instrumentation, and accessory equipment. 

It is expected that the AEC would enter into an agreement with the water- 
resources authority which would follow in a general way the arrangements 
between AEC and Duquesne Light Co. for the construction of the pressurized 
water reactor. The water-resources authority would, therefore, bear the cost 
of the conventional part of the plant, including the turbine generator, and would 
share in the cost of the nuclear system to the extent of the capital cost of a con- 
ventional power source. In the event, however, that such an arrangement can- 
not be made, it may be necessary for the Commission to bear the full cost of con- 
struction, still within the $9 million, but on the basis of a scaled-down plant at 
a lower MWE range. 

This power reactor plant will be constructed for the Government of Puerto 
Rico as a part of the program to promote peaceful uses of atomic energy in the 
Latin-American countries as authorized by the Atomic Energy Act of 1954. This 
plan will demonstrate the feasibility of such future plants and will be used as a 
training facility to train Puerto Rican engineers and scientists as well as students 
of other nations attending the Inter-American Nuclear Center at the University 
of Puerto Rico. 

The cost estimate is based on informal quotations of approximately S650 per 
KWE for total plant installed, a total of $13 million. It is assumed that the 
water-resources authority would bear 30 percent of the total cost. 


> 


ods—e-—3. Fuels technology center, Argonne National Laboratory, Tl. $10 million 

This project provides for a fuels technology center designed to permit “cold” 
plutonium handling of kilogram quantities and irradiated “hot” plutonium han- 
dling of the order of 300,000 curies. The center will consist of 1 building. 
located in the west area, which will be of reinforced-concrete structural frame. 
with exterior walls consisting of face brick with concrete-block backup. This 
building will have a gross area of 220,000 square feet, which will include 1- and 
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2-story space, high bay areas, and the necessary special equipment space. Labora- 
tory space will be provided for 265 employees. The major cost of the building 
will result from design specifications required for the plutonium-handling areas 
of the laboratory. 

The fuels technology center is required to advance knowledge in the use of 
plutonium and its alloys and compounds as nuclear fuel. At least 50 percent of 
the manpower effort will be employed in advancing plutonium technology. The 
plutonium function of the center will be a new activity in the AEC organization. 
Metallurgical buildings presently in use or under construction were designed 
primarily for uranium work and are inadequate for hot or irradiated alpha active 
materials. 

Cost elements are: 


Busticoering :‘dobion: and inspection... 225... ui ese ew Le S830, 000 
Pmnrovements((6. ISM. coos etede ness ec ee 80, 0OO 
PI cs dite ee Lie ehaabintibel tai do dnesee dee 6, 600, 000 
ee ene 46) ; INO CO hi as i nko eee 700, 000 


Jtilities____ 
Equipment___-_---~- 


pct Net in ctahlusti tb ed Made tend 150, 000 
ss asthe wht lh sino 700, 000 


COCO 285 kell nab ket heWhve aka bn iad 940, 000 
OGRE COREE L. deities dia. db Sane IRS OES SE ile 10, 000, 000 


58-e—4. Modifications and additions, aircraft nuclear propulsion ground test 
plant area No, 1, National Reactor Testing Station, Idaho, $8 million 

This project provides for construction at the National Reactor Testing Station, 
Idaho, of modifications and additions to existing plants for increased develop- 
ment test capability required by the ANP program. This additional construc- 
tion isa part of the ANP area No. 1 test facilities. 

It is contemplated that a variety of additional test structures and supporting 
plant will be required. 

Cost elements are: 
Engineering, design, and inspection 
RAR So anemia siow 
Equipment ar icetanivee nie ae 
Contingency... ...- 


Je Pie _._._. $1, 100, 000 
ial Scie ae 5, 720, 000 
ine a 680, 000 
ae 500, 000 


Total Bere he anatase 8, 000, 000 


o8—e—). Test installation for classified project, $9 million 

This project provides for construction of test installations required in connec- 
tion with the study of the application of nuclear power to the propulsion of 
inissiles. The location for these installations has not as yet been determined. 

It is expected that several types of buildings and supporting facilities will be 
required. 

This is an order-of-magnitude estimate, and details of costs are not available 
at this time. 
58-e-6. Project Sherwood plant, $5 million 

This project provides for the construction of supporting installations necessary 
at the several sites where controlled thermonuclear research is in progress. The 
program which has as its goal the controlled release of energy from the fusion 
of light nuclei is being actively pursued at three major sites (Livermore Labora- 
tory, Princeton University, and Los Alamos), and is ably supported by smaller 
projects at a number of other sites (Oak Ridge, New York University, ete.). 

Several decisions concerning the assembly of large experimental models and 
their supporting installations in the controlled thermonuclear program are await- 
ing the successful operation of smaller models and the resolution of technical and 
theoretical problems. This project will provide for the construction of such 
installations as those developments may dictate. Within the estimate of $5 
million, the Commission already has imminent requirements for $3,400,000. 

One of these requirements ($2,850,000) provides for construction of office, 
laboratory, and service installations under a long term lease arrangement at 
Princeton University for the scientific and operating staff required for the model 
C experimental program. These buildings will also be used for initial assembly 
and testing of components for the model C device. 

The other known requirement, in the amount of $550,000, covers construction 
for the effort at the University of California radiation laboratory at Livermore. 


Y38904—AT 2 
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This construction will house the electrical system involved in the experiments, 
and will provide for capital alterations needed for housing the controlled thermo- 
nuclear effort at the laboratory. 

The balance of the estimate amounting to $1,600,000 is to cover unprogramed 
construction which may be required as a result of successful operations of smaller 
models and through resolution of technical and theoretical problems. 

The cost elements pertaining to this project are not available at this time. 


58-e—-7. Waste calcination system, National Reactor Testing Station, Idaho, 
$4 million 

This project is for the design and construction of a waste calcination system 
for reducing all chemical processing plant fission product containing waste 
streams to dryness followed by subsequent storage of the solids. It will be 
located adjacent to the waste storage area and will consist of shielded cells con- 
taining calcination equipment, operating area, handling and storage areas for 
solid wastes and necessary appurtenant utility services, piping, site develop- 
ment, ete. 

This system will reduce the costs of storing wastes, provide an acceptable solu- 
tion for permanent storage of radioactive wastes where long half-life materials 
are involved, and aid in the reduction of overall processing costs for power 
reactor fuel reprocessing. It will provide for the calcination of waste streams to 
dry, solid oxide forms and subsequent storage of the solids, thus requiring a less 
expensive type of storage and reducing the volume of tankage and the hazards 
associated with the storage of these highly corrosive liquid wastes. 

The estimated cost of this project is in the order of magnitude only pending 
completion of detailed engineering designs. 


58—e-8. Hot cells, $3,500,000 

This project provides for the construction of hot cells at AEC laboratory loca- 
tions. These cells will be located in appropriate buildings wtih steel framing, 
reinforced concrete floors, metal roof panels and built-up roof. Exterior walls 
will be of masonry construction. Each cell will be stainless steel lines, con- 
structed of high density concrete with 4-foot walls, and equipped with manipu- 
lators and high-density viewing windows. 

Probably the most important and yet least understood phase of reactor tech- 
nology is the effect of radiation on the materials of reactor construction, par- 
ticularly when combined with high temperature and/or circulating fuels. The 
reactor development pregram will reach the stage by fiscal year 1960 where major 
attention must be focused without further delay on the effect of irradiation on 
reactor materials behavior. Hot cells are required for the study of radiation 
effects or “radiation damage” on reactor materials, for development of tech- 
niques for remote metallurgical processing of solid fuels, and for postirradiation 
studies. 

Cost elements are: 


Engineerings, design, and inspection._____________________ eee 
I a ic earned eens eta icaccaesontaaae 10, 000 
NN a a eae ae aca le he pees 950, 000 
I Ce he 1, 725, 000 
I tar bs Sais enki bien: ae ae a ae ae ee Mi 75, 000 
Contingency._____.__.___- sr A ai eA or te ree _.. 840,000 

OS ee ee ee ee ne) 4 3, 500, 000 


58-e-9. High temperature test installation, Bettis plant, Pennsylvania, $3 million 

This project provides for the construction of a high temperature test installa- 
tion for the performance of nuclear core experiments. The installation includes 
a pressure vessel suitable for the insertion of a wide variety of critical assemblies 
and the performance of water moderated nuclear experiments at elevated tem- 
peratures. Also included is a dynamic loop for the performance of nuclear 
experiments under transient thermal conditions. 

Cost elements are: 


Engineering, design, and inspection (on building only)______________ $10, 000 
I Ore a ses 2 er a ae hla Ee al Ss eek 95, 000 
IE) OTe Ssh cakes en eR eT a ee ge 2, 620, 000 


UNNI Fn US Si Rie dete Seite ae Jie 275, 000 





ND bance iS a a is ek ed he 3, 000, 000 
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58—e-10. Destroyer reactor development plant, $750,000 


This project provides for site work and the construction of buildings, utilities, 
and appurtenances required to support research and development, including 
housing for critical experiments in connection with the destroyer reactor project. 
The location of this plant has not yet been finally determined. 

The estimated cost is based on an extrapolation of the costs of similar installa- 
tions previously constructed by the Commission. However, since the exact 
nature of the required construction has not as yet been determined, no details 
of the cost estimate are presently available. 


58-f-1. Waste storage tanks, National Reactor Testing Station, Idaho, $3,700,000 


This project is for the construction of additional stainless steel tanks to 
contain radioactive liquid wastes from the chemical processing plant. Present 
schedules for irradiation of spent fuel elements indicate need in fiscal year 1958 
for 3 additional 300,000-gallon tanks with cooling coils to contain first cycle 
wastes and 1 additional 300,000-gallon uncooled tank to contain second and third 
eycle wastes, or equivalent capacity. 

These tanks are required to store liquid wastes which will be generated by the 
processing of spent fuel elements expected to be made available to the chemical 
processing plant prior to the completion of the waste calcination system (project 
58-e-7). Since tank construction normally requires about 18 months, this 
project must cover additional tank requirements through mid-fiscal year 1960, 
the earliest date at which tanks budgeted for fiscal year 1959 could be completed. 

Cost elements are: 


Ringinoerine. emia, Hii TABICTION 8 no ci ccemnnuaennen $245, 000 
Three tanks with cooling coils, 300,000 gallons, at $620,000 each______- 1, 860, 000 
One tank without cooling coils, 300,000 gallons__._.___.______________ 485, 000 
TRO. os is a hk ea i he ee 640, 000 
COO, BOUBB. g a8. cit wiriimcintnbd Wncaaiadalnnkied tatiana 150, 000 
Co sieiieteerdeerctianninisesnempeinntksewntndeed eae 320, 000 

NI sk sits ilatae Sees cesta lta diaicuntpian satis Socata aceite ements bdboualaetala saith 3, 700, 000 


58-f-2. Hot pilot plant, $2 mililon 


This project provides for a plant consisting of four levels including the access 
corridor, process corridor, operating corridor, and process makeup area. A total 
of 4 cell units is planned, each shielded so that radiation levels of the order of 
100,000 curies of 1 Mey. gamma radiation can be handled safely. Cells will gen- 
erally be stainless steel lined and will be equipped with all necessary services, 
hot drains, pipe slots, and access door so that maximum flexibility will be ob- 
tained. A solution preparation and feed area will be located on top of the cell 
area. A bridge crane will be installed over the cells to handle plugs and carriers, 
and for installation and removal of equipment. The plant will be located adjac- 
ent to related chemical processing plants. Total area will approximate 4,300 
square feet, with building height of 50 feet, part of which will be below ground. 

Fuel-processing programs during recent years have necessitated extensive new 
processing development work. Considerable experimental effort is required to 
aid in the solution of major processing problems related to existing fuel types 
and future programs dealing with the processing of military and civilian power 
reactor fuels. These development programs are designed to bring the gap be- 
tween fundamental research studies and the actual plant application of basic 
principles, and as a result they are concerned with those problems of process 
and equipment scale-up, interrelation with other parts of existing processes, and 
the overall problem of applying new processes in the most practical economic 
way. 

This project provides the facilities to test processes on a pilot plant scale with 
highly irradiated materials. In radiochemical process work, it is generally im- 
possible to extrapolate from “hot” laboratory or “cold” pilot plant investigations 
directly to “hot” plant-scale processes with much certainty as to process work- 
ability. Provision for “hot” pilot-plant investigations will fill the present gap. 

Cost elements are: 


Engineering, design, and inspection____.______________________ $205, 000 
NN sas en al Gas na ac i Sk cna ccna Mics deli ta tea 900, 000 
a a tae ga eal at a Kiric ecaass assets la edi uoih ih eo cet ctaca acdc cated een 180, 000 
BRI a sg, ss so wana de ta es eon mi imaaiees de ata cea eee 500, 000 
I a Ne 215, 000 


Total ts care a den adnate Sa cap OEY an tat ala rie Ea 2, 000, 000 


ooo 
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58-f-3. Land acquisition, National Reactor Testing Station, Idaho, $1 million 

This project provides for the acquisition of approximately 182,000 acres of 
additional land for the National Reactor Testing Station by extending the limits 
6 miles north and 10 miles east of the present boundary for that portion of the 
NRTS north of United States Highway No. 20. 

With the concentration of the ANP testing facilities at the north end of the 
National Reactor Testing Station, the possibility of contamination from wastes 
released to the amosphere will increase to a point that endangers the heaith and 
safety of inhabitants within the proposed project area. A similar situation will 
exist in the southeast portion of NRTS with the concentration of excursion type 
reactors and EBR-II, ARBOR, and future reactor projects in that vicinity. 

In the overall best interests of the AEC feature program at NRTS, it is im 
perative that this area of land be withdrawn from public habitation. The area 
northeast of the NRTS is being developed rapidly by private capital so this area 
will not be acquired. Rerouting Idaho Highways 22 and 28 will not be necessary 
since traffic can be detoured around the site during especially hazardous operat- 
ing conditions, in accordance with present practice. 


Cost elements are: ; 

9,000 acres State rangeland at $15 per acre___. $135, 000 

500 acres private improved land (dry farm) ‘at S: 50 per acre a 25, VOO 

24,000 acres private range at $25 per acre_____-__~_~_- pied = G00, 000 

148,500 acres federally owned land___-_- ; ‘ ; 

Acquisition expense and Government furnished services 110, O00 

Contingency____-_-_- ; + : ; 130, 000 
|: i a eee Secu sia aun tiem 1, B00, 000 


53-g-1. High energy accelerator, Argonne National Laboratory, Illinois, $27 
million 

The project provides for the design and construction of a high-intensity, 
high-energy proton synchrotron (approximately 12.5 Bev.) and related labora 
tory and experimental areas at the Argonne National Laboratory. <A_ high- 
energy accelerator project was authorized in fiscal year 1957 (project 542-57-d-1) 
for $15 million. The justification for that project was made on the basis of an 
urgent short-range need for extending the energy range beyond that of presently 
available machines. The site and specifications for this machine were undeter- 
mined at the time of its authorization. 

Subsequent to the authorization of that project, the Argonne National Labora- 
tory was selected as the site for this machine and a sudy was conducted to 
determine what type of an accelerator could be built for $15 million. It was 
found that any accelerator built for this amount would be essentially a dupli 
cation of an existing machine or one already under construction in the United 
States. Accordingly, the desirability of constructing such a machine was recon- 
sidered, especially in light of the fact that the National Science Foundation’s 
Advisory Panel on High Energy Accelerators has recently recommended that 
first priority be given to those machines that give promise of extending the 
important accelerator parameters to new ranges. As a consequence, it Was 
decided to supplant the fiscal year 1957 authorized project with authorization 
for this project. 

This new project will provide a much-needed accelerator in the Midwest at an 
energy and intensity not otherwise available in the United States. The proposed 
machine, will provide a copious source of antiprotons and antineutrons and will 
thus open the whole field or “antimatter” reatcions for precise experimentation. 
The bevatron has permitted the discovery of these particles but its energy is too 
low for their production on a scale for precise experimentation. The intensity 
of the machine will be capable of producing a beam containing 10” particles 
per minute which is greater by a factor of 1,000 than that expected to be pro- 
duced by the alternating gradient synchrotron now under construction at the 
Brookhaven National Laboratory. 

Cost elements are: 


Engineering, design, and inspection ‘ $1, 500, 000 
Construction costs hhh senor oe nd Se 6. 759, 000 
Accelerator and auxiliaries se ia per os = _. 16, 424, 500 
I 22 Pa i Rose. =u. 2 Sie: 500 





Total cost_- _foeaiiny ; : ewes nti ats COOAOO 
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58-g-2. Cosmotron improvements, Brookhaven National Laboratory, New York, 
$1,420,000 

This project provides for the design and construction of improvements and 
modifications to the cosmotron at Brookhaven National Laboratory. It includes 
modifications to the cosmotron machine, improvements to the experimental areas 
around the machine and additional shielding for the machine and the experi- 
mental areas. 

The cosmotron research program is seriously limited in terms of its scope 
and effectiveness because of the need for a number of improvements and modi- 
fications to the machine and the related experimental areas. An amount of 
$350,000 was authorized in fiscal year 1957 for the construction of a cosmotron 
target area (project 57-h-5). The project was thought to be adequate by 1955 
standards. However, subsequent to the authorization of that project, the inten- 
sity of the cosmotron beam (originally expected to be 10" protons per pulse) 
has been increased to 10” protons per pulse. There has also been an increase 
in the operation time of the cosmotron, The resulting radiation hazard for the 
workers around the machine has become increasingly serious, and therefore makes 
necessary additional shielding to assure that radiation exposure does not exceed 
safe tolerance levels. Also, in view of increased and varied demands for oper- 
ating time on the machine, modifications are required to increase the effective- 
ness of the conduct of research at this installation. It is therefore planned to 
supplant the project authorized in fiscal year 1957, and to provide under this 
authorization funds for the improvements required to reduce the radiation 
exposure level and to enable the laboratory to increase the type of experiments 
that can be conducted with the cosmotron. 

The cost elements pertaining to this project are not available at this time. 


58-q—3. Acelerator improvements, University of California Radiation Labora- 
tory, California, $875, 000 

This project provides for accelerator improvements to the existing accelerators 
at the University of California Radiation Laboratory. It includes improvements 
to the bevatron, the 184-inch cyclotron and the heavy ion accelerator and to the 
research equipment and other installations which are required and utilized in 
conducting experiments with these machines. Included are such items as re- 
search magnets, shielding, research caves, scattering chambers, counting capa- 
bilities and additional mechanical and electrical utilities. 

The additions and improvements to the Berkeley accelerator and research 
installations used in conjunction with the accelerators are required in order to 
increase the versatility, effectiveness and utilization of these machines as re- 
search tools. The expanded physical research program at Berkeley contem- 
plates an increase in the variety and number of experiments utilizing the 
accelerators and, accordingly, improved accelerator utilization, efficiency and 
versatility must be obtained. These improvements will provide for increasing 
the utilization of the accelerators and for increasing the scope and type of 
experiments which can be conducted with the machines and will add to the 
potentiality of developing new data in the physical research program. 

The cost elements pertaining to this project are not available at this time. 
58-h-1. Reactor improvements, Argonne National Laboratory, Illinois, $380,000 

This project provides for improvements to the (P—5 reactor at the Argonne 
National Laboratory in order to increase its power level. These improvements 
include: (1) additional cooling capacity, (2) a service facility for hot storage 
and maintenance, (8) the improvement of the top shielding of the reactor, and 
(4) additional fuel cutting and handling equipment. 

The reactor has been operating at a maximum level of 1 megawatt since it 
came into operation. The power level will be increased to 2 megawatts in 
fiscal year 1957, and to 4 megawatts when the proposed improvements are com- 
pleted. 

The higher power level will increase considerably the usefulness of the re- 
actor for experimental work and will result in a reduction in the cost of service 
irradiations. 
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Cost elements are: 


Peer  Mesten-and inenection. on. on 1s en ee $30, 000 
RN i cette a a eget cae 133, 000 
as np pisieiow seb is ein ab neice 43, 000 
clea peeiscnieh pemser-erisi oe emia sian eieaiomabe 55, 000 
a a a ac eietcrencentn aaa cerca neki wien een eiorde a 70, 650 
ls cs aden nb seers ainin ado Sc 48, 350 

I i  eibiereoeael 380, 000 


58-1. Mammalian radiation injury and recovery area, Oak Ridge National 
Laboratory, Tennessee, $478,000 

This project provides for an additional biological area to be converted in 
presently unused space in the Oak Ridge National Laboratory Research Building 
9207, Y-12 Plant. This area is required for maintaining large number of experi- 
mental animals for the purpose of obtaining data on their reactions and behavior 
to radiation injury and their recovery as a result of various methods of chemical 
and cell-infusion treatment. 

Important advances made in the past year in research concerned with radia- 
tion injury, protection and recovery make it highly desirable to expand the 
program of biology research in these areas. Recent experiments have shown 
the need for continuing protection, recovery and immunological studies in irradi- 
ated animals over long periods of time after they irradiated. These promising 
preliminary research efforts, originally conceived and carried out in all experi- 
ments as short-term projects, indicate that long-term experiments which require 
large scale animal maintenance are warranted. In addition, equally important 
and related work on the delayed effects of irradiation, such as shortening of 
life span and the induction of cataracts, leukemia, other neoplasma and prema- 
ture aging, is being amplified and expanded. 

Existing laboratory space cannot accommodate the expanded program now 
considered necessary. Alteration of the available space in building 9207 will 
provide the additional space required. The expanded program will occupy a 
net working area of 19,000 square feet and include 21 animal rooms, 13 associ- 
ated treatment and observation rooms, and 10 small rooms for cage cleaning, 
feed storage, utility equipment and general service. The work will consist of 
installation of partitions, hung ceilings, electrical and other services, and tem- 
perature and humidity control for the protection of experimental animals. 

Cost elements are: 


Engineering, design and inspection___.__._..__.________-_~- Leena “eee 
Construction, building: 
Conversion of 22,000 gross square feet at $12 per square 


a a a hb ie aie solsasiupaeaias $264, 000 
Air-conditioning system, 200-ton capacity___.._.._._._.__-._ 111, 000 
—— - 375, 000 
Equipment and installation._.._.._.__.__________ dt ee a 21, 000 
I Ne a anced a Dian ecw Fok Sadkeecak ca Se 
NO issn Le Sans tT 475, 000 


58-j-1. Nuclear training project, Regional Nuclear Training Center, Puerto 
Rico, $2,500,000 

This project provides for the construction on Government-owned land or 
under suitable lease arrangement, of a light water moderated and cooled pool- 
type training reactor rated at 1000 kilowatt maximum power, a building to 
house the reactor, an adjacent nuclear training laboratory containing 2 hot cells 
and laboratory space, as well as space for maintenance and administration. A 
greenhouse about 20 by 100 feet in size will also be provided for agricultural 
research and training. 

This item for providing a nuclear training project at Puerto Rico is considered 
essential to furtherance of the President’s atoms-for-peace program. Realization 
of the atoms-for-peace program requires practical opportunities for people of 
participating nations to obtain training in nuclear technology, to take part in 
nuclear research, and to gain experience in developing power activities. 

These general needs are applicable to the Latin-American nations in whose 
welfare the United States has long held a particular interest. This interest 
has been most recently exhibited in the statements at Panama by President 
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Eisenhower regarding United States hopes for an expanded inter-American 
program of cooperation that would “* * * hasten the beneficial use of nuclear 
forces throughout the hemisphere, both in industry and in combating dis- 
ease * * 9%”, 

Latin American interests in peaceful atomic activities can be best served 
immediately by providing for broad Latin American participation in the training 
and developmental activities prerequisite to attainment of a nuclear techno- 
logical capability. Such participation can be greatly facilitated if these activi- 
ties are undertaken in a familiar language and cultural environment which, for 
the great majority of Latin American peoples, is Spanish. 

The University of Puerto Rico provides an excellent base for a nuclear train- 
ing center. It is a well recognized institution and is equipped to assume, on its 
two campuses, the added responsibility of a nuclear training program. 

Cost elements are: 


Rnginesring, Gesign and imepection...... ono ncn eee es $170, 000 
LORG ORG 1900 VIGNE no cc cencntundeccacnusdcnsemenncsme bade 40, 000 
SIRRPOTAORES 06 TANG osc dk hte bacnneieean ane 25, 000 
a a ok ee 1, 105, 000 
I a oa ia ea hen cat Slabs aioe anabas Sead oa ee al 30, 000 
Nc Sms ates Se eek manna Rica in ase. aca erage ae aan nmindl 385, 000 
i Sie ae Sins abl habe db crag chd wesc coe ie anteaah ep Reale ead ted eee 475, 000 
CORDMNGREY 3 a aaa ee A ee oe 270, 000 

I eS ia crete aint dealt mt peels 2, 500, 000 


5&-k-1. Schools, Los Alamos, N. Mer., $965,000 

This project provides for: a new elementary school, an industrial arts shop 
and enlargement of auditorium-gymnasium facilities at existing elementary 
schools, a 1-story addition to the junior high school, and a 1-story addition to the 
high school, all of which are required to meet 1958-59 and subsequent year needs. 

Analysis of school requirements shows that existing and authorized classrooms 
will be insufficient to meet the school year 1958-59 elementary enrollment. 
This is attributable to increased enrollment, transfer of existing classrooms 
from elementary use to meet increased junior high enrollment, and the closing 
of a temporary 4-room elementary school which is beyond the point of economical 
maintenance. Optimum utilization of available classrooms is planned; never- 
theless, Los Alamos schools will be deficient by 11 elementary classrooms. It is 
proposed to meet this need by constructing in the North Community a new ele- 
mentary school with 11 regular classrooms, 2 specialized classrooms (art and 
industrial arts shop), library, and auditorium-gymnasium facilities. 

In addition to the new school, 2 existing elementary schools require improved 
stage facilities and expansion of gymnasium area. Canyon School has been 
dependent upon Central School for industrial arts instruction. The increase in 
enrollment will make it essential that Canyon have its own industrial arts shop. 

The needs of the junior high school include construction of a combination study 
hall and library, additional music rooms, enlargement of dressing room facilities 
and enlargement of office spaces. These needs emanate in part from increased 
enrollment and partly from the fact that the school was originally designed 
for use as an elementary school and does not contain facilities required by a 
junior high school. The high school requires a study hall (the library is now 
used for this purpose), and a multipurpose physical education room. 

All projects will provide 42,500 square feet of additional floor space for schools. 

Cost elements are: 


Engineering, design, and inspection $58, 000 








PN III: «TR a a ae 19, 500 
MARA CU INNIE sc cs Sascciaces = a cs ca ne BS Dis Ge era dn db ince ecard oa . 722,500 
I i al la ad ee ee 32, 000 
MN kn aR a he agai alas lc hake celles itais ict Mia calaanacenatedtdad ae 45, 000 
IR a a Ee ceca,» Cy ee 

Ft oa cat li a a ea 965, 000 


58-k-2. Housing modifications, Los Alamos, N. Mez., $1 million 

This project provides for the modification of up to 200 existing family housing 
units at Los Alamos. These modifications will include such items as providing 
bedroom and bathroom additions, enlarging kitchen and dining areas, adding 
storage space and making such other alterations as are necessary to approach, 


Se 


Fist aS cet ala a 
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in terms of qulity of living space and desirability of features, standards of 
housing acceptable to top personnel of the Los Alamos Scientific Laboratory. 

The senior staff and other key scientific and management personnel of the 
laboratory are people with abilities in the highest demand throughout the coun- 
try. The opportunities available to them are, therefore, numerous and attrac- 
tive. Ranking high in the consideration given these opportunities is the fact 
that housing of quality and size much superior to that obtainable at Los Alamos 
is available in the other locations. ‘This factor is of such weight that employ- 
ment terminations, based wholly or in major part, on the housing factor have 
taken serious toll of the laboratory’s best people. Therefore, if we are to hold 
the present members of the laboratory senior staff and attract others of equal 
rank to this isolated location, greater efforts toward providing housing com 
mensurate with the stature and requirements of these people must be made. 
Their loss has, and could continue, to seriously handicap the AEC in the per- 
formance of its mission. This project is considered the minimum tl at should 
be undertaken at this time. 

Cost elements are: 


Engineering, design and inspection__- 
Buildings_____~- 


se atte eee $100, 000 
Pees al ee ee ~_. 900, 000 


NR st tek = ben ee et eee Sa —- ae __.. 1, 000, 000 
58-k-3. Additional water well, Los Alamos, N. Mex., $138,000 

This project provides for a new well required to replace well No. 1 in Los 
Alamos Canyon, which is no longer useful do to excessive sanding conditions 
caused by collapsed well casing. It is necessary to replace well No. 1 in order 
to maintain a steady total production rate of approximately 6 million gallons 
per day and to meet peak periods in excess of 6 million which have existed 
and will exist in fiscal year 1958 due to completion of new laboratory and 
community construction. 

The proposed well will be drilled to a depth of 1,500 to 2,000 feet depending 
on the water strata encountered. It will be located adjacent to an existing 
well and have a capacity of 500,000 gallons per day. The cost estimate of 
$138,000 is predicated on the assumption that existing equipment and buildings 
of well No. 1 will be salvaged and reused. 

Cost elements are: 


Engineering, design and inspection_________~ 
Construction_____ ~~ 
RPMS ection td ca 
COntmrency 3 oo 


Saab.iebess a $11, 000 
: ; Pitts gd es se Ve 
a Ret le oe 3 <8 i . 13,300 

kh dbaieakee deamtalas ot : si 11,500 


ee eres 


58-1. General plant projects, $26,016,000 


138, OOO 


These projects provide for the many miscellaneous minor alterations, addi- 
tions, modifications, replacements, and minor new construction which are re- 
quired annually by each of the Commission’s operating programs to provide 
continuity of operation, improvement in production techniques, road and street 
improvements, elimination of health and safety hazards, minor changes in 
operating methods and to protect the Government’s investment by preventing 
excessive deteriorations and obsolescence in the facilities which support the 
several programs of the Commission. 

The criteria under which funds are expended are (a) in connection with 
community operations, no single project can exceed a cost of $100,000 and no 
new or expanded building in connection with such project can exceed a cost 
of $10,000; (0) in connection with all other programs, the maximum project 
cost is $500,000 and the maximum building cost is $100,000. 

The cost estimate for fiscal year 1958 is based on experience in prior years 
and takes into account new plant and other facilities which are coming into 
operation, and certain special nonrecurring projects which, because of their 
nature, fall within the criteria for general plant projects. 

By program, the estimated requirements for fiscal year 1957 and 1958 are: 
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Program | Fiscal year | Fiscal year 
1957 | 1958 

- . rns sinc peta TTS een 
Raw materials Z : = $580, 000 | $450, 000 
Special nuclear materials A : : 9, 330, 000 | 10, 000, 000 
Weapons. d : diate it , 5, 720, 000 7, 000, 000 
Reactor development-- : : , 2, 900, 000 | 5, 000, 000 
Physical research _- ' ; 1, 807, 000 | 1, 300, 000 
Biology and medicine _ 894, 000 | 966, 000 
Community 1, 062, 000 | 850, 000 
Administrative-- ; ‘ 0 450, 000 
Total___- =f ae ae 22, 293, 000 26, 016, 000 





CONGRESS OF THE UNITED STATES, 
JOINT COMMITTEE ON ATOMIC ENERGY, 
March 27, 1957. 
Mr. K. E. FIELDs, 
General Manager, United States Atomic Energy Commission, 
Washington 25, D. C. 

Dear Mr. Fre_ps: In connection with the coming hearings for the authoriza- 
tion of AEC plant construction and acquisition projects, | would like the Com- 
wission to supply the following information : 

(1) What has been the Commission’s experience with respect to construction 
project limitations required by the authorization or other legislation for fiscal 
years 1956 and 1957? In this connection a summary showing the estimated 
overruns and underruns of each project authorized would be appreciated. Also 
we would like a listing summarizing the projects in which actual costs or revised 
cost estimates have exceeded the authorization or appropriation limitations 
imposed upon them after the project has been started. 

(2) In cases where additional funds are being requested to expand or modify 
previously authorized projects, how have the funds previously appropriated 
and authorized been expended? 

(3) How have the funds authorized for the power reactor acceleration proj- 
ects been expended? Also, please justify in more detail why the Commission 
desires more flexibility for transferring these funds to operating expenses appro- 
priations than is currently allowable in accordance with the AEC appropriation 
acts. 

(4) Other than the EBWR project, has the Commission considered any projects 
to be long-term projects which were initially conceived as an experimental proj 
ect? Does the Commission intend to obtain authorizing legislation for capital 
improvements to this type of project? 

(5) What lands have been put under the jurisdiction of the Commission since 
the passage of the Atomic Energy Act of 1954, and under what authority has the 
Commission taken control of these lands? This question is directed both to lands 
purchased and lands acquired by transfer from other Government agencies. 

(6) Prepare a listing of authorized projects which subsequently have been 
abandoned, revised, or substituted. What objections would the Commission 
have to including in the authorizing bill a section that rescinds the authorization 
for abandoned projects? 

(7) We would also be interested in knowing any other particular problems 
that the Commission has encountered under section 261, and any suggestions as 
to possible revision in legislative requirements or limitations. 

It would be helpful if we could have this information by April 5. It is probable 
that additional information will be required as we begin to analyze particular 
programs and projects. 

Sincerely yours, ' 
Cuer HOouirie.p, 
Chairman, Subcommittee on Legislation. 
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APRIL 5, 1957. 
Hon. CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation, Joint Committee on Atomic 
Energy, Congress of the United States. 


Dear Mr. Howirietp: The information furnished herewith is in compliance 
with your letter of March 27, 1957, in which you set forth certain questions 
relating to the authorization of projects for plant acquisition and construction. 

(1) The AEC has experienced little difficulty in carrying out its construction 
program within the project limitations established by the authorizations enacted 
in fiscal years 1956 and 1957. In this regard there are enclosed two tables: 
Table A shows, for active authorized projects, the current estimate of cost as 
compared to the estimate shown in the authorization act, and table B shows 
those projects underway for which the estimate at the time the project was 
started was within the authorization or appropriation limitation, but for which 
the current estimate now exceeds the limitation. 

(2) It is our understanding that the second question relates to general plant 
and the contingent type projects which are composed of a number of subprojects. 
Where additional funds are applied to these projects, the funds previously 
appropriated have been used for the purpose included in the original authorization. 

(3) Table C provides an analysis of the application of funds authorized in 
fiscal years 1956 and 1957 for the power reactor development acceleration project. 
The analysis accompanying a similar project proposed for fiscal year 1958 
incidates that the Commission had under study the desirability of appropriation 
language which would permit the transfer of a portion of the funds appropriated 
for this purpose to the “Operating expenses” appropriation in the event it became 
necessary to support research and development under power demonstration 
projects. The results of this study and the present planning for the use of 
funds under this project do not indicate a need for such transfer authority. 

(4) The AEC does not at the present time have any projects originally con- 
ceived as experimental projects which are now regarded as long-term projects. 
If such projects were to develop in the future and if the subsequent modifications 
or improvements were of a capital nature, the AEC would, of course, intend 
to obtain authorizing legislation for such modifications or improvements. 

(5) Table D provides a list of lands which have been acquired by the AEC 
since the enactment of the Atomic Energy Act of 1954. We have excluded lands 
withdrawn from the public domain for our use inasmuch as these will be returned 
after the need no longer exists, 

(6) There are a number of projects currently authorized which the AEC does 
not plan to undertake. These are listed in Table E. Some of these, appro- 
priately identified by footnotes, represent authorizations which have been or are 
proposed to be superseded by revised authorizations because the scope of the 
project originally envisaged was subsequently revised. Others have been aban- 
doned because the programmatic requirements no longer exists. Although we 
have no objection to including a section in the fiscal year 1958 authorization bill 
which would cancel these authorizations, we would not advocate a system which, 
over a span of years, would result in a series of amendments to an original 
authorization unless a constructive purpose is served. 

We appreciate the opportunity for suggesting possible revisions to the legisla- 
tive requirements or limitations with respect to project authorization. As pre- 
viously indicated, we are satisfied that the present requirements and limitations 
are reasonable and have not created any situation which has seriously handi- 
eapped the conduct of our program. Since it has proved to be a workable 
arrangement we have no suggestions for revisions to offer at this time. 

We hope that this information will be helpful to you, and if you require 
anything additional we will be happly to provide it. 

Sincerely yours, 
K. FE. Fretps, General Manager. 

Enclosures as listed. 
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TABLE A.—Current estimated cost of active authorized projects compared with 
estimated cost shown in authorizations enacted pursuant to sec. 261 of the 
Atomic Energy Act of 1954 

















Estimate Current 
Project No. Title in author- | estimate Change 
| ization act 
PUBLIC LAW 506, 84TH CONG., 2D SESS. 
§7-a-2 Improvements to reactor instrumentation. - --- ----- $8, 000, 000 | $8, 000, 000 0 
57-a-3-- Improved high level waste handling system. is 5,000,000 | 4, 500, 000 —$500, 000 
57-a-4.__...| Reactor facility safety improvements-__-._..........--- 5, 000,000 | 5, 000, 000 0 
57-a-5_- | Additional waste-disposal system _ _- ee ...---| 5,000,000 5, 000, 000 0 
57-a-6__- Charging and discharging system 3, 450, 000 3, 450, 000 0 
57-a-7._....| Modifications to existing production facilities for in- 3, 000,000 | 3, 000, 000 0 
creased efficiency and safety. 
§7-a-13. -- Renovation of service plant - - - ss ie Sa eatin dal 450, 000 450, 000 0 
57-b-1.-.-- Area 5 expansion ; cinieaicnpe uals .-| 20, 900,000 | 20, 900, 000 0 
57-b-2..-- Weapons assembly plants. -.-.....-.-.------ hatensetl 15, 000, 000 | 15,000, 000 0 
57-b-3..-..- Weapons production and de velopment plant. ieneeaoaei 15, 000, 000 | 18, 750, 000 3, 750, 000 
57-b-4...- Weapons development and engineering facilities......-| 10,000,000 | 11, 850, 000 1, 850, 000 
57-b-5__-. Storage site modifications ..------| 2,000,000 | 2,000, 000 0 
57-c-1 Aircraft nuclear propulsion ground test plant Nipiew 55, 000, 000 | 55, 000, 000 0 
57-c-2.._.-.| Research and developmental test plant (as amended | 25, 000, 000 25, 000, 000 0 
by Public Law 981, 84th Cong.). 
57-¢c-3 Modifications and expansion of aircraft nuclear propul- | 15, 000,000 | 15, 000, 000 0 
sion ground test facilities. 
57-c-4 ._.| Small submarine reactor test facility ..............---- 10, 000, 000 | 10,000, 000 0 
57-c-5 Expended core handling and service plant_......-.-....| 4,750,000 4, 750, 000 0 
57-c-6 Food irradiation facility wie 3, 000, 000 3, 000, 000 0 
57-c-7 Project Sherwood plant 4 wasnt ibd 2, 000, 000 2, 000, 000 0 
57-c-8_ _- | Argonne low power reactor facility. web 1, 225, 000 1, 225, 000 0 
57-c-9____..| Materials testing reactor hot cell extension - 310, 000 310, 000 0 
57-c-10 | Amended reactor development project (Public Law | 15,000,000 | 15,000,000 0 
| 981, 84th Cong.). 
57-d-2 Bevatron research plant ‘i r ‘ 1, 084, 000 1, 084, 000 0 
7-d-3 48-inch heavy-particle cyclotron. ecw neietpne 459, 000 459, 000 0 
57-d-4 | Conversion of accelerator design building 300, 000 300, 000 0 
57-e-1 | Analytical laboratory addition -- ; ; 362, 000 369, 000 7, 000 
57-f-1 Metallurgy laboratory ° 2. 270,000 | 2,270,000 0 
7-f-2 Base construction, PPG ; 1, 569, 000 1, 725, 000 156, 000 
57-f-3 | High explosive and weaponizing plant____.-.--- 1, 100,000 | 1, 100, 000 0 
57-{-4 | Installation of 115-kilovolt tie line 1, 000, 000 1, 000, 000 0 
7-1-5 Base construction, Nevada test site ‘ 543, 000 597, 000 54, 000 
7-[-7 | Warehouse, Sandia 308, 000 338, 000 | 30, 000 
57-[-9 Programing building - 180, 000 180, 000 0 
57-g-1 Addition to electrical power system ; | 3,800,000 | 3,800, 000 0 
57-g-2 | Chemistry cave for radioactive materials_ 800, 000 | 800, 000 0 
7-2-3 Transient housing 533, 000 533, 000 0 
57-g-4 | Materials testing reactor maintenance shop. | 235, 000 | 258, 500 23, 500 
57-h-1 Permanent research buildings 5, 780,000 | 5, 780, 000 0 
57-h-2 | Physies building - 2, 140, 000 2, 140, 000 0 
§7-h-3 | Engineering building ; | 1,879, 000 1, 879, 000 | 0 
57-h-4 | Engineering service building 1, 080, 000 1. 080, 000 | 0 
7-h-6 | 18-inch eyelotron building 300, 000 | 300, 000 | 0 
57-h-7 Addition to heavy ion accelerator building - - 200, 000 200, 000 0 
57-i-1_ .. Reclamation plant and hot laundry | 400, 000 400, 000 0 
§7-j-1 Real estate development program | 359, 000 359, 000 0 
§7-j-2 | Elementary school classrooms | 195, 000 190, 000 | —5, 000 
57-k-1 | Conversion of barracks for Albuquerque Operations 600, 000 | 600, 000 0 
| Office headquarters. | | 
57-k-2 Renovation of building for technical information | 517, 000 | 568, 000 | 51, 000 
services. 
§7-]-1_.. Off-site access roads | 2,873,000 2, 073, 000 —800, 000 
57-m-1 | Purchase of Bettis Field property. 400, 000 | 400, 000 | 0 
| General plant projects_ - | 21, 000, 000 | 22,308,000 | 1, 308, 000 
| 
PURLIC LAW 141, 84TH CONG., 1ST SESS. | 
| | | j 
"6-b-1 .....| Power reactor development acceleration project | 25, 000, 000 | 25,000, 000 | 0 
6-b-2......| Fast power breeder pilot facility a" 14, 850. 000 |! 14, 850, 000 0 
ifi-b-4_..... ee enamel oe dvi incect reactor facility _..| 23, 140, 000 | 23, 140, 000 0 
6-b-F | Submarine advanced reactor dev« lopm ent fa cilities |} 8,100,900 | 3,100,000 | 0 
5ft-h—f | Aircraft nuclear propulsion program plant and test | 13,000,000 | 13, 000, 000 | 0 


area. 


See footnotes at end of table. 
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Tarte A—Ourrent estimated cost of active authorized projects compared arith 
estimated cost shown in authorizations enacted pursuant to sec. 261 of the 
Atomic Energy Act of 1954—Continued 

Estimate Current | 

Project No, Title in author- | estimate | Change 

ization act 


| PUBLIC LAW 141, STH CONG,, 18ST SESS.—con, | 














56-b-7 } Aircraft reactor test plant | $1, 437,000 | $1,137,000 | $—300, 000 
56-b-8 | Modifications and expansions to ANP ground test {| 1, 000,000 1, 000, 000 | 0 
plant. | 

56-b-9 Special reactor facilities construction program | 2,000, 000 980, 000 | —1, 020, 000 
56-b-10 Reactor core test facility : | 600, 000 430, 000 — 170, 000 
56-c-1 | Particle accelerator program r | 10,000, 000 | 12, 309, O00 2, 300, 900 
i6-d-2 | Reactor facilities modifications 11, 900, 000 | 12, 400, 000 500, O00 
6-d-4 Modifications to separations and processing facilities 2, 560, 000 2, 325, 000 — 235, 009 
56-d-6 Barrier plant addition | 2, 200, 000 2, 750, 000 550, 000 
56-d-7 | New barrier development plant 404, 000 A02, 000 98, 000 
56-e-] Expansion and modification of ore processing plant 1, 550, 000 000 —7A0, OOO 
5-e-2 Storage sites for vanadium bearing tailing 500, 000 009 — 478, 000 
56- [-3 New Sigma Laboratory 4,015, 000 4, 363, 000 348, 000 
F6-f-4 Detonator production plant 3, , 000 l, 000 | —2, 300, 000 
56-f-5 Base construction, Pacific proving ground 1, 568, 000 1, 568, 000 0 
56-f-6 Rocky Flats Colo., plant and facilities 1, 330, 000 912, 000 —418, 000 
56-f-7 Base construction, Nevada test site 927, 000 813, 000 —114, 000 
56-f-8 Addition to technical laboratory shop building 735, 600 625, 000 —110, 000 
56-g-1 Engineering test reactor facility | 14, 350.000 | 15, 350, 000 1, 000, 000 
56-24 Reactor engineering building addition 295, 000 324, 000 29, 000 
56-2-5 High level chemical development facility 280, 000 280, 000 0 
5i-g-h | Research reactor, Philippine Government | 500, 000 500, 000 0 
56-h-1 Conversion of existing building to development plant__| 1, 150, 000 150,000 | —1, 000, 000 
56-h-2 Fabrication plant for development equipment 440, 000 484, 000 44, 000 
56-i-1 Medical research plant and facility 6, 040, 000 6, 115, 000 75, 000 
56-j-1 Additional housing units 250, 000 160, 000 —0, 000 
56-j-2 New community hospital 2, 900, 000 2, 900, 000 0 
56-j-3 Water and sewer replacements and improvements 160, 000 135, 000 —25, 000 
i6-j+4 Housing program, Los Alamos 3, 500, 000 3, 823, 000 323, 000 
56-k-1 Offsite access roads 4, 165. 000 3, 900, 000 — 265, 000 
General plant projects 17, 960, 000 | 18, 458, 000 198, 000 

PUBLIC LAW 221, 84TH CONG., 1ST SESS. 

Projects relating to the disposal of community facili- 
ties 
Oak Ridge _- 518, 000 518, 000 0 
Hanford (as amended by Public Law 802, 84th 

Cong., 2d sess). 2, 215, 000 2, 215, 000 0 

PUBLIC LAW 31, 84TH CONG., 1ST SESS. 
AEC Headquarters Building 10, 000, 000 2.10, 000, 000 0 

PUBLIC LAW 848, 84TH CONG., 2ND SESS. 
Nuclear-powered merchant ship (3) 17, 000, 000 17, 000, 000 


1 Increase in cost is currently under review. Increase will require amended authorization. 
2 Proposed legislation to increase authorization to $13,300,000 to provide for additional wing has been 
transmitted to the Congress. 

3 None stated. Z 


TABLE B.—Projects underway for which the estimate at the time of start was 
within the authorization or appropriation limitation but for which the current 
estimate now exceeds the limitation 


Estimate in 
authorization Current 

or fiscal year estimate Change 
1955 appro- 

priation act 


UNDER AUTHORIZATION ACT 


56-a-1: Production or development plants or facilities__- $20, 000, 000 $29, 041, 000 $9, 041, 000 


56-b-3: Surface ship reactor facility - - - 25, 000, 000 35, 000, 000 10, 000, 000 


UNDER APPROPRIATION ACT 


Pressurized water reactor. .- 1 32, 250, 000 1 50, 000, 000 17, 750, 000 
Research reactor, ORNL 2, 800, 000 4, 566, 000 1, 766, 000 
RALA, addition to CPP 1, 000, 000 2, 460, 000 1, 460, 000 
Reactor and accelerator additions- y | 100, 000 146, 000 46, 000 


1 Excludes $5,000,000 being contributed by Duquesne toward construction of nuclear portion of plant, 
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TABLE C,—Allocation of authorization for power reactor development acceleration 


project 





Rn et I ace ya aly ws nee cen pee aed ee ee ee $25, 000, 000 
Housing and utilities for organic moderated reactor experiment. 342, 000 
Engineering works building (Brookhaven National Labora- 

WORT lisuan «a ote Sikes dhe eats al ae ae i eel emia al 645, 000 


Sodium graphite reactor demonstration project (consumer 
public power district) -___- 





TOO sche sik status eG wetasbetiten en tepiigaaibiss Silalitbantehe 25, 000, 000 
eT AOI ion cc cnpncssuusaaaenben jamais beiiihaineiian 15, 000, 000 
Boiling water reactor demonstration project (Rural Cooperative 
Pema RARE . 5. xn ewacanssenaie-tensts elinedes _. 5, 545, 000 
Homogeneous reactor demonstration project (Wolverine Elec- 
tric Cooperative) - - - - -- a Se Spee! ore 3, 309, 000 
Organic moderated reactor (city of Piqua, Ohio)_..-.....-... 4, 010, 000 


Other power demonstration facilities _ —_- 


ELISE S cane 2, 136, 000 


OGG |. Ka onkee hedaman engines sateen _ 15, 000, 000 


TaBLeE D.—Land acquired by the Atomic Energy Commission after passage of 
the Atomic Energy Act of 1954 


Location and project | Acres | Authority 
4. Transfers from other Government Agencies: | 
1. Sandia Base, N. Mex., Albuquerque Head- | 4.67 | Public Law 506, 2d sess., 84th 
quarters Office from Department of the | Cong., sec. 101k. 
Army. 
2. Los Alamos County, N. Mex., from Depart- | 70, 800.0 Public Law 1006, 2d sess., 84th 
ment of Agriculture and Department of the Cong., sec. 8. 
Interior. | | 
3. Weldon Springs, Mo., from Department of the 204. 85 | Public Law 1006, 2d sess., 84th 
Army. | Cong., sec. 9. 
B. Land acquired from private owners for the following | 
projects: 
1. Moab sampling plant, Grand County, Utah 122.83 | Public Law 911, 8ist Cong.' 
2. South Albuquerque works, N. Mex. | 12.0 Public Law 428, 83d Cong.! 
3. Hanford project, Grant County, Wash | 511.04 | Public Law 266, 81st Cong.! 
4. Monticello plant, San Juan County, Utah | 40.0 | Public Law 141, 84th Cong., sec. 
| 


10lel Public Law 219, 84th 


Cong. 

5. National Reactor Testing Station, Butte 480. 0 Public Law 759, 8ist Cong.! 
County, Utah | 

6. Portsmouth project, Pike County, Ohio 2 362.0 | Public Law 266, 81st Cong.! 

7. Livermore Laboratory, site 300, San Joaquin | 4, 018.0 Public Law 428, 83d Cong.! 
County, Calif. | 

8 AEC Headquarters, Germantown, Mont- 109. 2 Public Law 31, 84th Cong. 
gomery County, Md. | 

9. Knolls Atomie Power Laboratory, Access 0.84 | Public Law 266, 81st Cong.! 


Road, Schenectady County, N. Y. 


| See. 120f the Atomic Energy Act of 1946 authorized the Commission to acquire such materials, property, 
and facilities as it may deem necessary and sec. 19 authorized the appropriations of such sums as may be 
necessary and appropriate to carry out the provisions and purposes of the act. The acts cited are the appro- 
priation acts under which funds were appropriated for the projects for which land was acquired. 

2 Includes donation of 3.0 acres 
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TABLE E.—Projects authorized pursuant to sec. 261 of the Atomic Energy Act 
of 1954 which have been abandoned or superseded by revised authorizations 





Estimate in 
Project No. Title authoriza- 

| | tion act 

Public Law 506, 84th Cong., 2d sess.: 
57-a-1-_-- ee Additional feed-materials plant. - - -- 1 $22, 200, 000 
57-a-8.-. Chemical processing facility _- ae 1, 600, 000 
57-a-9-_..._-.- ; Barrier plant automation ee 1, 400, 000 
cs cerciciriedivicsinie Reactor temperature test installation ____ | 900, 000 
EE tans ocarvtes Improvements to reactor cooling water effluent system - 550, 000 
57-a-12- - . ; Fuel element heat-treating plant. : 500, 000 
a cao High energy accelerator - - 2 15, 000, 000 
57-f-6___- Manufacturing support plant. - .__-_- 444, 000 
57-f-8...- Mechanical shop additions ; 300, 000 
57-h-5. Cosmotron target area : : a 3 350, 00 

| Public Law 141, 84th Cong., Ist sess.: 
56-d-1 Metallex pilot facility 1, 000, 000 
56-d-3__- ; Special reactor facilities equipment | 4 5, 600, 000 
56-d-5_ Conversion of pilot plant and facility to production plant and 600, 000 

facility. 

56-d-8. ‘ Expansion of metal recovery facility . | 370, 000 
56-f-1_... Art construction project, fiscal year 1956 increment 17, 873, OOK 
56-f-2 Expansion of weapons material fabrication plant and facility 15, 000, 000 
56-g-2-.- Reactor training school. _-- | 712, 000 
56-g-3--- Chemistry cave for radioactive materials 5 448, 000 
56-g-7 Research reactors for the development of peacetime uses of atomic 5, 000, 00 


energy under agreements for cooperation. 


1 This project was undertaken by private contractor. 

2 This project is being sup*rseded by project 58-g-1, ‘‘High energy accelerator, Argonne, $27,000,000”’ in- 
cluded in prop »sed authorization bill for fiseal year 1958 

3 This pr ject is being superseded by project 58-g-2, ‘‘Cosmotron improvements, Brookhaven, $1,420,000’ 
included in proposed authorization bill for fiscal year 1958 

4 This project was superseded by project 57-a-6 ‘Charging and discharging system, Hanford, $3,450,000"’ 
in fiscal year 1957 auth orization act. 

5 This project was superseded by project 57-g-2 ‘““Chemistry cave for radioactive materials, Argonne 
Nati »nal Laboratory, $890,060” in fiscal year 1957 authorization act. 

Representative Hotirievp. As in the past we will submit the record 
of today’s hearings to the AEC for editing, in order that classified 
information may be removed before it is made public. 

We are very glad to have you here this afternoon, Mr. Fields, to- 
gether with division directors on your staff. 

I see you have a statement here you wish to make, I suppose. 


STATEMENTS OF K. E. FIELDS, GENERAL MANAGER, W. KENNETH 
DAVIS, DIRECTOR, DIVISION OF REACTOR DEVELOPMENT, DR. 
T. H. JOHNSON, DIRECTOR, DIVISION OF RESEARCH, JOHN A 
DERRY, DIRECTOR, DIVISION OF CONSTRUCTION AND SUPPLY, 
AND DON S. BURROWS, CONTROLLER, DIVISION OF FINANCE 


Mr. Fietps. Yes, sir, I would appreciate making a brief statement, 
sir. 

I would like to refer to the letter that I just delivered to you, sir, 
with respect to the project for off-site access roads, for which we 
had requested authorization in the amount of $750,000, and which we 
now believe can be deleted from this request for authorization. 

Further, there was delivered to you a letter with respect to changes 
in authorization on three projects. 


FISCAL YEAR 1958 AUTHORIZATION REQUEST 


Mr. Chairman, it gives me a great deal of pleasure to review with 
you the basis of our proposed legislation authorizing appropriations 
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for plant acquisition and construction projects for the fiscal year 1958, 
under the requirements of section 261 of the Atomic Energy Act of 
1954. The legislation we have proposed, together with the revisions 
we have just submitted, would authorize appropriations for new 
projects of $216,450,000, and would authorize an increase of $14,- 
950,000 in the amount previously approved for a reactor project. — 

Representative Coie. May I interrupt there to inquire if this 
amount of $14 million is greater than the 25 percent allowable? 

Mr. Frerps. Yes, sir, it is greater. The project has not been started, 
sir. 

Representative Cote. We will get into that in detail later? 

Mr. Fretps. Yes, sir. 


REDUCTION OF FIRE HAZARDS AT GASEOUS DIFFUSION PLANTS 


The first of the three revisions just submitted provides for a pro- 
ject in the amount of $12 million aimed at a reduction of fire hazards 
at the gaseous diffusion plants at Oak Ridge, Paducah, and Ports- 
mouth. This project would permit deficiencies to be corrected in 
the present roof structures and systems to be introduced for detecting 
and extinguishing fire. In view of the need for maintaining full 
production of uranium 235, this amount is a small price to pay for 
the additional protection for our $3 billion investment in gaseous diffu- 
sion facilities. 


EXPERIMENTAL BREEDER REACTOR NO. 2 


The second change is to provide an increase in the amount author- 
ized for the experimental breeder reactor No. 2, to be constructed at 
the National Reactor Testing Station. 

This is the reactor project for $14,250,000 to which I referred pre- 
viously, sir, on which an increase is requested. 

It is now clear that the original estimated cost of $14,850,000 for 
this project, authorized in Public Law 141, is too low. Our revised 
estimate is $29,100,000, an increase of $14,250,000. Your committee 
is generally familiar with the importance we attach to development 
of the breeder reactor concept. Experimental breeder reactor No. 1, 
the first reactor embodying this concept, was initially operated at 
the Idaho Testing Station in 1951. A second core is now being fabri- 
cated for EBR-1, and operation of this reactor is expected to be 
resumed late this fall. HEBR-2 is a larger, more advanced reactor, 
which will enable us to explore the technical problems under con- 
ditions more nearly approaching those we can expect to encounter in 
a full-seale breeder power reactor. 

Representative Core. Before you go further, if I may, Mr. Chair- 
man. 

In general, without getting into specifics, how does it happen that 
you were 100 percent wrong in estimating your cost of this reactor ? 
A year later you find it is going to cost twice as much as you esti- 
mated it to be last year. , 

Mr. Fieips. Isthisa year later? It is 2 years in this ease, sir. The 
original estimate was not made on the basis of engineering studies. 

In addition there has been an increase, particularly, in the pyro- 
metallurgical work that is associated with this project. This is a 


ee 


| 
| 
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processing plant for the separation of the products in it for which the 
cost has gone up materially over what was originally allowed for this 
aspect of that project. In addition, costs in general have gone up in 
that period of time. But I think the original estimate was not based 
on as thorough studies as it might have been. 

Representative Corn. The principal item, then, is the material that 
goes into it which is of a special nature, and you did not have sufficient 
information as to its cost when you made the original estimate. 

Mr. Fieips. That is correct, sir. As I recall, in the processing facil- 
ities associated with this the estimate originally—was it in the neigh- 
borhood of $1 million or $2 million ? 

Mr. Davis. $2 million. The facilities now are estimated at $9 mil- 
lion for that aspect of this project. With the reactor this forms a 
complete cycle, testing the recycles of the fuel. 

Representative Corr. Then $7 million of the $14 million is due to 
increase in cost of this 1 item ? 

Mr. Frexps. Yes, sir. 

We have more detail on that and other information that will be 
presented to you. 

Representative Corr. It does not represent any enlargement of the 
reactor itself / 

Mr. Frevps. No, sir. It is the same basic size, insofar as power is 
concerned, as was originally conceived; is that not true, Mr. Davis? 

Mr. Davis. That is true. It does include an increase in electrical 
output of the turbogenerator, which was originally estimated at 15,000 
kilowatts, and will now be 20,000. This, without any increase of the 
reactor itself. 

Representative Corr. Thank you. 


PROJECT SHERWOOD 


Mr. Fievps. The third change provides for increasing from $5 mil- 
lion to $7,750,000 the amount requested in our earlier submission for 
Project Sherwood. The Sherwood effort is aimed at obtaining con- 
trolled release of thermonuclear energy, and involves major effort at 
Princeton University, Livermore, and Los Alamos, with smaller scale 
supporting work at other sites. The original submission included 
$2,850,000 for laboratory and supporting facilities for the model C 
device at Princeton, or what we term phase I facilities. The revised 
amount provides authorization for all of the capital facilities asso- 
ciated with the model C effort, including the housing for the model C, 

The higher amount now includes $5,600,000 for construction at 
Princeton for the above purposes; $550,000 for ar supply and an 
electrical utility system facility at Livermore, Calif., to support the 
Sherwood effort of the University of California Radiation Labora- 
tory; and $1,600,000 for anticipated needs incident to the successful 
testing of smaller model devices. 

Representative Hotirretp. What progress has been made in this 
project Sherwood in the last year / 

Mr. Fretps. I think they have made a considerable amount of 
progress in reaching higher temperatures. They have progressed to 
the point at Princeton where we feel a much bigger experimentalal 
device should be built in following through on their efforts there. 

If you would like, we could have more information on that from 
Dr. Johnson, who is here at the present time. 
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Dr. Jonnson. I think perhaps the principal advance made in the 
last year, Mr. Holifield, is in the better understanding of some of the 
instabilities which did worry us considerably a year ago, and now we 
feel those are very well in hand, both from having been proven experi- 
mentally and from better understanding of theory, and that is what 
justifies our going ahead more boldly at this time. 

Representative Hoxirrmetp. You are still depending upon the mag- 
netic field to contain this heat? 

Dr. Jounson. That is correct. The original idea we had along this 
avenue of approach seems now to be really substantiated, and there 
has been no change. 

Representative Hortrim.p. Have you had some actual experiments 
which have proven to you that you can contain a stream of heat within 
magnetic bounds? 

Dr. Jounson. I think “proof” is a little strong word to use in that 
case, but the troubles that we feared a year ago have now disappeared, 
and unless something new shows up we do believe we can go ahead, 
definitely. 

Representative Hotirietp. This is to build a device, is it? 

Dr. Jonnson. That is correct. The $5,600,000 which is included in 
the authorization request of $7,750,000 covers buildings to house ex- 
perimental equipment and related activit ies. 

Mr. Frevps. The actual cost of the machine is considerably more. 
It is estimated—— 

Dr. Jonnson. $1714 million of equipment will 
buildings. 

Mr. Frerps. In equipment. The huge generator and power con- 
densers and electronic gear, vacuum equipment, all of this that is 
associated with this device itself, would be the larger part of the 
expense. 

Representative Hoxitrretp. Where would you get the money for 
that ? 

Mr. Fretps. That would be in the operating budget. 

Representative Hortrietp. In other words, if it is in the nature of 
any kind of equipment it would be in the operating budget ? 

Mr. Fiexps. It is in this instance, because this is an experimental 
device. It will be built, it will be modified. I doubt if it looks the 
same in any 6-month period to the way you build it to begin with. 

Dr, Jounson. It is an experiment in itself. And that is why we are 
not proposing to capitalize or ask for capitalizing authorization on the 
Whole amount. It is an experiment and it will be something which we 
will do, get our answers, and then anything that we can salvage will 
be available for further use. 

Representative Horirrenp. If you built an Stellarator would you 
apply the same rule? 

Dr. Jounson. No, an Stellarator is a facility for a continuing exper- 
imental program which we visualize as being useful for a genera- 
tion or more, where in this case we are doing just one exper iment. It 
is like an experimental reactor project where we get our answers and 
then close out. 

Representative Coir. Is this item the one about which there was a 
recent announcement, the Stellarator at Princeton ? 

Mr. Frexps. Yes, sir. 


go into these 
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Representative Cotn. This model C is the Stellarator / 

Mr. Fretps. The model C is the Stellarator, yes, sir. 

Senator Gore. Does the name, the word, bear a significant relation- 
ship ? 

Mr. Fretps. I am not sure. It has:something to do with star. 

Dr. Jounson. Star and generator. 

Mr. Frevps. Star and generator. 

Senator Gore. It does not involve the use of stellar heat? 

Dr. Jounson. It is a process by which heat is produced, the same 
process as occurs in the stars. 

Senator Gore. What I am asking is, it does not involve the taking 
of the heat from the stars ? 

Dr. Jounson. No, it does not. 

Mr. Frexps. It is the same sort of a process going on there. 

Representative Price. Does this put the Sherwood project in the 
position of being further advanced schedulewise than was anticipated 
in the last presentation on this project before this committee ? 

Dr. Jounson. I believe, if you are referring to a year ago 

Representative Price. That is right. 

Dr. Jonnson. We certainly are further along. 

Representative Pricer. When you were be fore our committee a year 
ago—I do not know whether you referred to this machine as a Stella- 
rator at the time—at least it was one of your proposed machines, was 
it not? 

Dr. Jonnson. That is right. 

Representative Price. At that time when was it scheduled for con- 
struction ? 

Dr. Jounson. The Stellerator program is a continuing program. 
We have gone through small-scale models and now are going into 
larger models. 

Re »presentative Price. I am trying to get whether you are ahead of 
schedule or where you planned to be the last time before our committee. 

Dr. Jounson. Mr. Price, we really do not schedule research. We 
go as fast as we can. This particular experiment is scheduled for 4 
years. But in general you cannot schedule a program. You go as 
fast as you can and get the answer, and go on to the next step. 

Representative Price. I was thinking of a different type of Stella- 
rator—I think we referred to them when talking in the committee— 
I was trying to determine whether your program was pretty much the 
same as when you testified before the committee a year ago or whether 
you have gone beyond that speed of program. 

Dr. Jounson. It is still within the framework of what we gave 
you a yearago. We had actually contemplated taking this step or at 
least designing the equipment for this step 2 years ago, but then these 
problems ‘of instabilities came up and we deferred our design studies 
until we had the fundamental physics better in hand, and that we now 
feel we have in good shape. 





NEW HEADQUARTERS BUILDING AT GERMANTOWN 


Mr. Frevps. In addition, Mr. Chairman, we have previously sub- 
mitted to your committee a proposed bill which would authorize an 
increase in the $10 million previously approved for the construction 
of our headquarters building at Germantown, Md. This increase of 
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$3.3 million to the previous authorization would provide for an addi- 
tional wing at our headquarters building. I hope, Mr. Chairman, it is 
your intent to cover this item today. 

Representative Hotirreip. Let us have a complete explanation of 
this item. 

Mr. Fretps. Do you wish it right now ? 

Representative Horirretp. We can either take it now or wait. Is 
that item included in the Durham bill? 

Mr. Fretps. It is not in Mr. Durham’s bill; no, sir. 

Representaive Houtrretp. Let us take it now, then. 

Representative Cote. Why can it not be in his bill? 

Mr. Fretps. The original authorization was a separate act. We 
sent it up as a modific aiton of that act, sir. 

Representative Van Zanpr. There is a current authorization. 

Mr. Frexps. It could be in the current authorization, I presume, but 
as the original authorization was a separated act, we suggested modifi- 

cation of that act. 

Representative Cor. There is no reason why that item could not be 
included in this bill also. 

Mr. Frevps. I know of no reason why it could not. 

Representative Houirieip. That is why I asked the question, but I 
did not think it was in the Durham bill. If you wanted it considered 
now, it would involve putting it in either that or having a separate 
bill, and I see no reason why we should have a separate bill. 

Mr. Fievps. I know of no reason why we need to have a separate 
bill. 

Mr. Ramey. Is there not one problem—that you want it to be 
authorized immediately, so work can begin now ‘during the current 
fiscal year ? 

Mr. Fievps. That is right. We sent this up separately, Mr. Cole, 
because we have the contractor working there now. We believe that 
if this bill could be reported out and passed 

Representative Coin. Which bill? 

Mr. Fievps. This is the bill authorizing an additional $3.5 million 
for the additional wing. If—and we would clear this with the Ap- 
propriations Committee—if it were possible to take moneys speed 
available to us and apply it against this additional authorization, 
then we could save money here by negotiating with the present con- 
tractor while he is on the job and then proceeding with the construc- 
tion of the additional wing in that fashion. 

Did you have an estimate on what that saving may be, Mr. Derry ? 

Mr. Derry. It is pretty hard to make an estimate. 

Mr. Fretps. Here is a man with mobilized equipment on the Jp 
ready to go. Further, if an additional wing is to be constructed, 
modifies what you would do at the end of the main building where the 
additional wing is to be hooked on. 

Instead of cousin ting the walls and ceiling in the way it would 
be done under the’ present contract, you would be doing something 
different. That was the reason for submitting it separately. 

Representative Corr. What time limit do you have on getting this 
cleared ? 

Mr. Fievps. I think if the bill were passed in the next 2 months, 
if it is feasible at all to do it in that time, we would be able to do 
this. The sooner the better, however. 
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Representative Corr. You would expect the major authorization 
bill would have cleared Congress within the next 2 months; would 
you not ¢ 

Mr. Frevps. That is correct. I hope it would. But it would cer- 
tainly help if we could go to the contractor right now and negotiate 
for this additional construction, or as soon as possible. 

Representative Hotirimpp. Senator Dworshak ¢ 

Senator Dworsuak. Have you explained the reason for this en- 
larged wing? 

Mr. Frexps. No, sir; we have not. 

Representative Horie. That is why I asked him if we might 
go into it. Would you give us the reasoning ? 

Senator Dworsuax. The thing I am interested in is this: Day by 
day, week by week, we are adding to the confusion and congestion in 
Washington and contiguous areas. I know you are not right in the 
District of Columbia, but cannot some of the work to be performed by 
your personnel to be located in this building at Germantown not be 
done in the field? What is the nature of the work, that you have to 
do it here in this congested area? Can you explain that ? 

Mr. Fietps. This is the work that is done in our headquarters, sir. 

As a result of the increased civilian programs and the regulatory 
activities of the Commission, we have had to increase the number of 
personnel in our headquarters here in Washington. We have been 
operating in Washington for a number of years in separate buildings. 
We find that is extremely difficult. It makes control and the conduct 
of our operations very time consuming and sometimes things do not 
get done that should be done. 

We have looked at the possibility of doing parts of this business 
remotely in operations offices out in the field. 

It would be a bigger handicap than working in just separate build- 
ings as we are doing now. We believe we are down to the minimum 
number of personnel that we can effectively operate with here in 
Washington. At the end of this fiscal year we require housing for 
1,758 people. 

The building that is being constructed for $10 million, if you 
squeeze people in, will probably take care of 1,550. We estimate-—— 

Senator Dworsuax. Did you not know this when you made your 
original plans? 

Mr. Firxps. No, sir, the increases in personnel have come since we 
asked for authorization for this for this building. 

Mr. Derry. The original building authorization came 2 years ago 
and we took bids a year ago which was about a month before the 
increase in authorization of personnel came along. 

Senator Dworsnax. At that time you envisioned housing 1,500 
employees in the new building. Now you think you must have 1,750. 

Mr. Fietps. Yes, sir, these increases were approved in the fiscal 1957 
budget, sir. 

Senator Dworsnak. It is not a matter of when they were approved. 
I should like to know why you need 250 more employees in the 
Washington area. 

Mr. Frexps. The main increases are for the licensing and regula- 
tory activities that have been added to our program, and the inter- 
national activities that we are now beginning to feel the effect of. 
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Each of these has resulted in an increase on the order of 125 to our 
headquarters staff. 

Senator Dworsnax. Must all of this regulatory work be done in 
your headquarters here? None of it can be done in the field? 

Mr. Frexps. I think it is much more efficient and effective if it is 
done here, sir. 

Senator Dworsuak. Is that because people like to live in Wash- 
ington ? 

Mr. Frevps. No, sir, because the five Commissioners, in the last 
analysis, are the regulatory body. I do not know how they would 
effectively conduct their regulations if the regulatory division or 
department is in some other city. 

Senator Dworsnak. But the work that they re 
throughout the United States. 

Mr. Fievps. The work that they regulate is to be found throughout 
the United States. 

Senator Dworsnaxk. Not just here in Washington. 

Mr. Frexps. That is correct. 

Senator Dworsuak. Still the work has to be done here. Do you 
call in people from the field to come in here? When they are inter- 
ested in regulatory programs or policies, do they call them in from 

the field ¢ 

Mr. Fieips. They come in for conferences and appearances before 
us and before bodies studying this. We also have conferences out in 
the field. Our people go out to the field. 

Senator Dworsnak. That is it. I know you have a lot of person- 
nell traveling constantly to various areas where you have located 
these installations dealing with your program. Why do you have to 
have them constantly coming in here instead of having a breakdown 
so that this additional personnel may be located in the areas where 
your plants are located and then it would eliminate much of this 
traveling to the capital? 

Mr. Fretps. The divisions we have here in Washington are largely 
concerned with the direction and planning of the overall program 
that we have. They have responsibilities for different segments of 
our program, such as operating the program, the budget, construction, 
regulation, personnel administration, and so forth. 

I do not think you can run an organization this big, with all of the 
operating responsibilities and the heavy expenditures, with segments 
of the he: ae irters located here, there, and everywhere. I think the 
only answer is, if you are going to get out of Washington, to move the 
entire he: pilin ters out of Washington. And I think we have pared 
down, and have kept in the field, elements of our or ganization to the 
maximum extent that wecan. If the headquarters is going to be effec- 
tive, it has got to be together. 

Senator Dworsnak. Mr. Fields, what I am trying to tell you, and 
apparently I have not gotten over my point, for the last decade we 
have been told in the Congress that we must have a decentralization 
of these Federal activities—the Bureau of Land Management, the 
Bureau of Indian Affairs, and the Bureau of Reclamation. All down 
the line these agencies have established in the field regions, from 5 to 
7 or 9 or more, in order to decentralize and make it unnecessary to 
bring the final decision into Washington, and providing for a concen- 
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tration here. What you are telling us is a reversal of that. Maybe 
you are right. Idonot know. I ama layman. 

On the one hand we are told we have to decentralize and the next 
day told we have to centralize. Maybe you can rationalize it and 
maybe you are correct. Maybe they are correct in the other instances. 
= a Member of Congress it is quite difficult to understand why we 

‘an follow those polici ies and go in opposite directions at the same 
sles That is my point. 

Mr. Fretps. I am under the impression that when consideration 
was given to this—and I was not in this position at that time—when 
the location of the new headquarters was being considered some 
thought was given to moving the entire headquarters some 500 miles 
away, and that it was the joint committee that felt that it should be 
within 20 miles of the center of Washington. At least there was dis- 
cussion, I am sure, that ended in the bill stating that our headquar- 
ters should be built somewhere between 20 and 35 miles of Washing- 
ton, D. C. 

Senator Dworsnak. You think that was a mandate which re- 
quires that notwithstanding—— 

Mr. Frerps. I do not think you will find it in the bill, but in the 
legislative history 

‘Senator Dworsuax. The expansion that you visualize at this time, 
that we must continue to concentrate here? Of course it would make 
a good bomb target too. Do not overlook that fact. If we get all 
of your experts in atomic energy located in one nice bomb spot, it 
would be fine for somebody to drop a bomb on you. 

Mr. Freips. We have located—— 

Senator Gorr. What do you mean, “fine”? 

Senator Dworsuax. There was a lot of sarcasm there. 

Mr. Fieips. We have located 24 miles from the zero point. I 
should not say “zero point.” I believe it is from the Capitol. 

{ Laughter. | 

Representative Horrrretp. Sometimes the truth inadvertently slips 
out. The decentralization, I think, that was talked about in moving 
the AEC out of Washington was to decentralize some of the functions 
of Government from Washington. I think the decentralization that 
Senator Dworshak was talking about was decentralization within an 
agency of its functions. 

Senator Dworsnax. I think that is right, but I am one of those 
that does not believe that sept deray that is done within the purview 
of our Federal Government has to be done in Washington. For in- 
stance, let me tell you this: Last year our great research experts from 
the Department of Agriculture came before our Appropriations Com- 
mittee and said they wanted to build an animal diseases laboratory 
right here in the environs of Washington, out toward Beltsville, and 
we were am: azed. mn did not let them go ahead. Now, it is out in 
Cedar Rapids, Tow: So sometimes the experts get canght off base. 
If it was right in ive first place to put it right here in Washington, 
then it was wrong to have it in Cedar Rapids. 

When the committee confronted them with “Tt is not necessary to 
have a concentration of all Federal activities here in the canital.” 
they came up with a compromise that they go out in the field and 
locate at Cedar Rapids. Maybe that is not the place for it to be 
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logically located, but that is where it is now. That is the thing that 
bothers me. 

Senator Gorr. You are overlooking the most recent solution to this 
problem of evacuation—helicopters. 

Representative Honrrretp. Mr. Ramey. 

Mr. Ramey. Is the Commission not in process of decentralizing 
some of its activities? For example on inspection activities, which 
is a regulatory function? Would it not be possible, in the future of 
the regulatory program, to decentralize other aspects of your licens- 
ing activities including inspection of power reactors which I do not 
believe has been decentralized yet, and some of your other civilian 
activities ? 

Mr. Fieips. We need a buildup in the inspection activity. Al- 
though this is a decentarlization, it would not result in any physical 
move of people. It is a pickup in the operations office of these func- 
tions, particularly with respect to isotope regulations, which have 
been, in large measure, handled out of Oak Ridge before. 

We do not have a large staff for reactor review at this stage. I 
certainly recognize the poini, Senator Dworshak. It seems to me, 
though, here we have started the main part of a building which, if 
all goes well, will be ready for occupancy in about October or No- 
vember of this year. 

Senator DworsHak. Without the extra wing. 

Mr. Frexps. That is right. It would not house something like 200 
people that will remain in our central headquarters here. I think it 
might result in more expense if you sent them elsewhere, and would 
result in less efliciency. The whole headquarters should be together 
for effective planning. 

I have tried to avoid this additional wing by decentralization and 
have looked at the possibility. I do not quite see how we can do it. 

Senator DworsHAk. Did you not know when you made the origi- 
nal plan for this building you might have this work, or did you not 
know you would need 200 ad litional employees within a short time? 

Mr. Frevps. No. 

Senator DworsHak. You did not? 

Mr. Firups. As far as I know, we did not know. This building 
was authorized, as I say, before I became General Manager. 

Senator DworsHak. Another instance of point I am try ing to make 
is this: I remember in 1948 when they requested the est: ablishment of 
the National Institutes of Health out here and could not locate it any 
place in the entire Union. It had to be right here in Washington 
or right outside of Washington; and a it iss And now we are 
building and expanding, and beyond any original plan. 

The question is whether there is any other part of the United 
States except Washington, D. C., and its contiguous area. Maybe 
it is nicer for people to live here, I do not know. I would not live 
here unless I had to, but moybe everybody has to live here and all 
of our activities have to be concentrated here. I do not know. I am 
alayman. You should know. It is in your field. 

Re ‘presentative Cone. You have a great many more people in your 
inspection and supervisory responsibilities than those who are Jo- 
cated in the Washington area, do you not? 

Mr. Fienps. Yes, sir. There will be more. It is building up with 
increased activity. 
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Representative Core. That is, not all of your supervisory, inspec- 
tion and regulatory personnel are going to be centered here. 

Mr. Frexps. No, sir. 

Representative Corte. These are just the permanent policy and 
processing people. 

Mr. Fieips. At the moment, for major utilization facilities, we 
conduct the program out of Washington. How long that will con- 
tinue, I do not know. A lot of the regulation, such as dealing with 
the States on isotope regulations, will not be done out of W ashing- 
ton, but will be done by the operations managers and their staffs. 

Representative Coir. It occurs to me that this discovery of your 
need for more people is a consequence of the rapid buildup, distribu- 
tion, use, and supervision of the peacetime atom. 

Mr. Frerps. That is right. 

Representative Corr. Which 2 or 3 years ago you were not in a 
position to reasonably anticipate. My concern is whether this wing 
for 200 is going to be big enough for the next 10 or 15 or 20 years. 

Mr. Fretps. That is my concern, too. 

Represent: itive Cotz. Judging that future of 10 or 20 years by the 
last 2 or 3 years, the tremendous expansion of atomic energy. 

Mr. Fretps. We knew, when the actual contract for this construc- 
tion project was let, that the demands would be on us for increased 
space. But this is a problem of how big you should build, which is 
a tough one. It is tough for Government, it is tough for industry. 

Represent: ative Houiriretp. Even tough for the taxpayers. 

Mr. Fretps. Yes, sir: I agree. 

Representative Core. Is this building being constructed, so it is 
possible to add additional stories to it ¢ 

Mr. Fretps. I do not believe we would add additional stories. This 
is an additional wing. 

Representative Corr. I see. Is your present heating plant and 
electric supply adequate to take care of this additional load ? 

Mr. Fretps. a, sir; they would require modification. 

Representative Cor. How about the eating facilities ? 

Mr. Fieeps. It ak require some expansion of the cafeteria, as 
T understand. 

Senator Dworsnak. Generally, it is going to make it awfully con- 
venient for the Soviet if we do becom ie involved in a war, to find our 
CIA building right down on the banks of the Potomae housing 7,000 
or 5,000 people and your oper ation out ; there. All the Soviet will have 
to do is come into this great national area and they will have all the 
brains—outside of the political field, I will make that exception—in 
all of these highly professional activities and it may make it very, 
very easy for them to destroy much of the profession: al brains, super- 
visory brains, of our Government. You will concede that ? 

Mr. Fierps. Yes. 

Representative Corr. It was out of consideration to the need for 
dispersal that this site was selected, going away from Washington. 

Mr. Frerps. That is right. 

Senator Dworsuax. How many miles? 

Mr. Fievps. 24 miles. 

Representative CoLe. Yet not make it too far away for you to be 
possible to be near the seat of Government. 
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Mr. Fretps. That was the basic reason for the selection of the site 
at this place; yes, sir. 


PERSONNEL PROBLEMS INCIDENT TO RELOCATION OF HEADQUARTERS 


Representative Horirmip. What kind of trouble are you having 
with personnel to get them to come out there to work? 

Mr. Fieips. We do not know yet. 

Representative Horirrme tp. You have had questionnaires, have you 
not ¢ 

Mr. Freips. We have looked at this. We know we are going to 
have some real difficulties. At the moment, as I understand it, we 
should be able to operate effectively. Still there will be people who 
will leave. We are recruiting in that area 

Representative Hoxitrretp. How are these employees 1 in the lower 
grades—and I mean in classifications 2, 3, 4, 5, and 6 now—how are 
they going to spend a dollar or two going out to Germantown and 
bs ac ‘k? : 

Mr. Frerps. Mr. Derry is head of our Division of Construction and 
Supply, and has been doing a lot of worrying about this. I shall ask 
him to respond to that. 

Representative Hottrrenp. I would say he has. I have heard some 
rumors that they are quitting like flies or planning to quit. 

Representative Price. You probably will have losses of some of the 
higher grade people, too: will you not? 

(Discussion off the record.) 

Representative Coir. What is the survey Mr. Holifield spoke of? 
What does that show? 

Mr. Freitp. The Harbridge House has made a survey for us. A 
draft preliminary report is in, but I have not seen it. Is the report in 
now ¢ 

Mr. Derry. It is not due until the middle of this month. 

Mr. F'ietps. We were so concerned about the prob lem that we had 
this survey conducted. The preliminary advice I have is that we are 
eoing to have troubles, yes, but we should be able to recruit. We will 
lose many of the lower classification people, especially those where 
2 members of the family are working, with 1 working for some other 
Government agency. This is the kind of thing that is going to give us 
trouble. 

Senator DworsnaKk. Can you not give the second member a job out 
there? Creating jobs is not very difficult. 

Representative Houtrrerp. What is the housing facility out there in 
that area? Is there any? 

Mr. Fretps. Not in the immediate area. Some housing is going 
up nearby—not large housing developments. But there is a great deal 
of housing deve ae from Bethesda out at the present time and 
even in Rockville. I do not know that there is any Sorte ight 
in the immediate area that one could say was “housing.” 

Representative Horrrrecp. Getting back to the original question, 
how are these low-salaried people going to be able to afford to make 
this 24-mile trip? 

Mr. Derry. We have surveyed the existing companies that operate 
public transportation in the area and one of them, Suburban Transit, 
has applied for and obtained a certificate of necessity to operate from 
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the District or in the nearby area out to Germantown. They have told 
us informally that they would operate on a round-trip basis for a dol- 
lar aday. Of course, that is a dollar a day. 

Representative Horirreip. That is a cut of $300 a year for a clerk 
that is getting $2,750, or $3,150. I am really concerned about it. I 
think you have got something here that is going to result in either an 
upgrading of salary or some other method of taking care of these 
people, because I do not see how they can live on the present salaries 
and then take a deduction of $300. 

Mr. Derry. Also, there are a lot of people now who have moved 
from the District and Virginia and Maryland to the area around 
Damascus. We also have employed a good many in the Damascus 
and Gaithersburg area, who are now commuting in car pools. Some 
of these people you are talking about are riding in car pools with 
higher salaried personnel living i in this area. We hope to encourage 
that more and more. Asa matter of fact, we are doing that. 

Representative Hoxirretp. You get up i to 2,000 people out 
there and unless there are housing facilities out in that area, large 
expansion, or unless there is a change of people who are now, maybe, 
driving in from 10 to 12 miles out in that direction into town, it would 
not ms ake any difference if they drove 10 or 12 miles the other way. 

Senator Dworsuak. Did you lose many of your employees when you 
made this change? 

Mr. Derry. We have not made the move yet. 

Mr. Fretps. We do not move until October or November. 

Senator Dworsuak. Has the survey disclosed how many employees 
will not make the change ? 

Mr. Freips. They have just finished the survey and the report is 
about due to come in. There is evidence that there will be quite a few 
who will leave us. 

Just how accurate this survey is, you do not know until you go 
through the move. 

Representative Corr. You have people who have to drive a whole lot 
farther than from Washington to Germantown. 

Mr. Fieips. Too many. 

Representative Core. Out at Arco they have to drive twice as far. 

Mr. Frevps. Yes. 

Senator DworsHak. We have a transportation problem all the time 
because of the distance. 

Mr. Freips. I thought you meant here in Washington. 

Senator Dworsnak. The record ought to show probably there is 
not too much analogy between a reactor installation and an office 
building for AEC, ‘if you put in the same categorical analogous 
problem. 

Representative Cote. What is the difference between talking about 
driving—— 

Senator DworsnaK. You could not put homes within a few miles 
of your reactors. They are moving everybody out there now. They 
are withdrawing another 180,000 acres of land, Mr. Fields, are you 
not, to avoid radiation and fallout? You are driving people farther 
and farther away from installations out there. That does not apply 
to this: does it ? 

Mr. Frexps. No, sir. 

Senator Dworsnak. All right. 

Representative Horirrme tp. Let us proceed on that basis. 
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OCCUPANTS OF HEADQUARTERS BUILDING 


First, before we go on, how many employees do you have now, ap- 
proximately, in your Washington office ? 

Mr. Frevps. We are housing 1,696. Some of that is military per- 
sonnel. Do you have _ actual figure? That is not current strength, 

Mr. Derry. No, sir; I do not have that. 

Mr. Fietps. You see, we have military assigned to us in the Reactor 
Division and in the Division of Military Application and the Military 
Liaison Committee. 

Representative Horrrrmtp. Do you house them in your buildings 
here ¢ 

Mr. Fieips. Yes, sir; they are housed with us. 

Representative Hoiirrep. Will they be housed with you out there? 

Mr. Fispps. Yes, sir. 

Representative Hotirtetp. So there is no differentiation as far as 
my question is concerned ¢ 

Mr. Frevps. No. 

Representative Honirrmtp. Do you have around 1,700 now in your 
buildings here in Washington ¢ 

Mr. Frevps. 1,696. 

Representative Horirme.tp. And you are going to 1,750. 

Mr. Derry. This is all personnel. This nee the military. 

Mr. Fiecps. Our authorized strength in this year’s budget would 
take us to 1,758 if you count the military people wor isle with us that 
we have to house. 


RETENTION OF OFFICE IN WASHINGTON, D. C. 


Representative Hotirrmeip. Are you going to leave a residue of your 
people here in Washington ¢ 

Mr. Fieups. We are going to have to when we make the move. 
There will be about 200 that would have to remain in W ashington 
under the present circumstances unless we build this wing. We can- 
not get it built in time for them to move in October. ‘There will be 
about 200 that will have to remain in the H Street building. 

Representative Honirrmerp. But your intention is not to have 2 
offices, 1 office here for the Commission and another office out there. 
Will the Commissioners drive out there each day ? 

Mr. Fietps. Yes, sir; with this exception: We feel we will need 
what we would term a “Washington office” that might be rather 
small, a few offices that you would go to if you were coming down 
here to a hearing, say, at 10 o’clock, and you go there the first thing 
in the morning. There would also be a hearing room for regul: atory 
procedures. The Washington office might be something i in the order 
of 10,000 square feet. 

Mr. Derry. It would not be a permanent office for anyone. There 
might be a public document room there—this kind of a thing. 

Representative Hortrrevp. I think the act requires you to keep an 
office here; does it not ? 

Mr. Fretps. Yes, sir; the act does require it. So we would keep 
an office, but it would be for that sort of purpose. Actually, in 
making the move, as I say, until such time as we either build the 
additional wing or some other measures are taken, something like 
200 people would have to remain here in Washington. 
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Representative Hotirimp. So that would be your top-flight people. 

Mr. Fiextps. No, sir; we would have to pick out— 

Representative Hottrmtp. Are you planning to drive out there and 
back every day ? 

Mr. Fretps. Yes, sir; I am planning to go out to Germantown, and 
the Commissioners are planning to go out toGermantown. All organ- 
izations would go out to Germantown with the exception that one 
division and a segment of another one would remain here until the 
additional wing is available. 

Senator Dworsnak. Are you going to retain the main building you 
have now downtown ? 

Mr. Freips. No, sir. 

Representative Horirretp. You are going to give that up; are you? 

Mr. Frerps. It is not a question of giving it up, sir. We could not 
retain it if we wanted to, I am afraid, once we get this building. 

Representative Hortrieip. How many of the temporary buildings 
are you using now? 

Mr. Fretps. None that I know of. 

Representative Price. What buildings are you located in? 

Mr. Fieips. The 1901 Constitution Avenue building and the H 
Street building, plus a warehouse, 

Derry. A small warehouse. 
Representative Houtrieip. All rioht, let us %O ON. 


OPERATION OF SHUTTLE SYSTEM TO NEW HEADQUARTERS 


Representative Coir. Let me inquire, if T may, if you have consid- 
ered at all the acLeEnDEtY and justification of running a shuttle 
system yourself f¢ ‘your emp loyees ; from the District to Germantown ? 

Mr. Frevps. We ha ave 

Mr. Derry. I think that is with the Bureau of Budget right now. 

Mr. Freips. We have some recommended legislation that is being 
considered by the Bureau of the Budget pon tine toward assistance 
in this move, including transportation. This has not been cleared by 
the Bureau of the Budget as vet. 


Representative Corre. At first blush, a dollar a da transportation 
may seem a little startling. When you stop to think of it. you must 


have a number of employees that are paying pretty close to that in 
public trans port. t101 } right how ce oming into Wi: ashington. 

Mr. I K rELDs. | be lieve SO. 

Representative Cote. Especially those that live out some distance 
from the District, either in Virginia or in Maryland. 

Mr. Frevps. It has its problems. 

All things considered, if you look at it disp yassionately, I come to 
the conclusion it should be feasible, it should be workable, and in 2 or 
3 years from now I think the group will be quite happy with the move. 
That is my prediction. 


CAFETERIA FACILITIES 


Representative Cote. You do not have a cafeteria for your people 
now: do you? 

Mr. Fre.ps. No, sir. There isa cafeteria in the Interior De ‘partment 
across from us that most of our personnel in the Constitution Avenue 
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building use. We would not operate this cafeteria at Germantown. 
It would be operated by Government Services, Inc. 

Mr. Derry. We would build it and equip it, and GSI has been asked 
to operate it and has agreed to do that. 

Representative Hortrieip. Go ahead. 


NEW PROJECTS 


Mr. Frevps. Of the new projects, nearly $112 million, or 52 per- 
cent, is to meet reactor deve ‘lopment and scientific research needs. 
Approximately $75 million, or 35 percent, is related directly to the 
special nuclear materials production and weapons manufacturing 
programs. Continuing requirements for minor alterations, modifi- 
cations, and improvements incident to all operating programs of the 
Commission amount to some $26 million in fiscal year 1958. Slightly 
over $2 million is requested for essential community improvements, 
and, finally, $2.5 million is included under a new category, “Training, 
education, and information.” The latter is for a nuclear training 
project at the new regional nuclear training center in Puerto Rico, 


CHARACTER OF CONSTRUCTION 


Last year, we noted the change which had occurred in the character 
of our construction. With the earlier major expansions substantially 
completed, the emphasis had shifted to filling in certain gaps in pro- 
ee facilities, to providing laboratory and other experiment: al 

acilities and equipment for research and development, and to replac- 
aps temporary facilities. 

This year, our requested authorization similarly covers projects 
mainly for the i improvement of production and manufacturing proc- 
esses to increase produc tion and reduce oper: ating costs, and for the 
furtherance of research and development. 


INVESTMENT IN PLANT FACILITIES 


The AEC investment in plant facilities on last June 30 totaled 
$6.7 billion, of which S247 million represented construction in progress. 
Completion of additional planned construction already authorized, 
totaling about $0.8 billion, will increase the plant investment figure 
to $7.5 billion. 


TRANSFER OF FUNDS TO OPERATING EXPENSES APPROPRIATION 


The 1957 authorization included $22.5 million for the construction 
of additional feed capacity in the event that the Commission did 
not receive favorable proposals from industry to furnish this material 
from plants to be constructed with private capital. We are happy 
to report that satisfactory proposals were received and that a contract 
has been entered into with the Allied Chemical & Dye Corp. In ac- 
cordance with authority contained in the 1957 Appropriation Act, 
$11.5 million has been transferred to the operating expense appro- 
pri: ition to cover obligations under the contract. The balance of the 
$22.5 million is being applied as a reduction in new appropriations 
for fiscal year 1958. 
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Representative Horitrretp. Will you explain what that is, please? 
In other words, if private industry is going to do this job, why is it 
that half of the or iginal amount we were going to use for construction 
has tobe retained? Why can it not all be rese inded ? 

Mr. Fretps. This was money that had to be obligated against the 
contract in this instance, I believe, in the event of cancellation. Is 
that correct ? 

Mr. Burrows. That is correct. In the event we did not proceed 
with the full current contract we would have to pay them for the 
unamortized part of the facilities not amortized up to that point. 

Representative Horirreip. It is your intention to proceed with a 
full-term contract with them ? 

Mr. Frevtps. Yes,sir. That is the intention. 

Representative Hottrretp. Does this represent a bookkeeping entry 
or actually $1114 million which has been proposed which now must 
be held in a trust fund or available fund just as an insurance on the 
contract ¢ 

Mr. Burrows. We hold it as an obligation. It will decrease each 
year. As we get more and more production it will decrease. 

Representative Horirretp. Who will get the benefit of the increase ? 
Where will it go? 

Mr. Burrows. It will be applied against future appropriations. 
We would declare this as free money which would be available to re- 
duce subsequent year appropri: itions for other things. 

Representative Honirrerp. In other words, it would go into your 
-arryover. 

Mr. Burrows. That is one way of putting it; yes. 

Representative HoiirreLp. It would go into your carryover. What 
regulations would apply to it as far as disposing of it for other pur- 
poses 

Mr. Burrows. It would, in effect, have to be reappropriated. 

Representative Horirretp. It would have to be reappropriated for 
another purpose ? 

Mr. Burrows. That is correct. 

Mr. Fiexps. Not reauthorized. 

Mr. Burrows. We would declare it as a free balance and Congress 
could either rescind it or apply it against future appropriations. 

Representative Houirretp. But ‘this would come up before the Ap- 
propriations Committee as a matter of consideration when they make 
your appropriation for the forthcoming fiscal year. 

Mr. Burrows. That is correct, sir. 


CARRYOVER OF FUNDS, JUNE 30, 1957 


Representative Horirtmevp. I believe I asked General Fields, prob- 
ably before we convened the committee here, if we could have in this 
committee a computation of the amount of carryovers which you are 
now carrying, carryover of funds. 

Mr. Burrows. In both appropriations ? 

Representative Hottrretp. In both appropriations. 

Mr. Burrows. Yes, sir; that can be supplied to you. 

Representative Hortrretp. The one we are responsible for; also in 
the main Appropriations Committee. 

Representative Cotz. Can we have that now / 
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Mr. Frevps. Mr. Burrows, do you have that? 

Mr. Burrows. I do not think we have the figures with us right now 
You would want the estimate as of now or next June 30, sir? 

Representative Hoxirrevp. I think June 30 would be more mean- 
ingful. 

Mr. Freips. I think it would be more meaningful. There would not 
be a figure for operating at this time. 

Mr. Burrows. We would prefer to give this more accurately by 
providing it for the record, sir. 

Representative Ho.trietp. Would it be a considerable sum ? 

Mr. Burrows. It depends on how you define carryover, sir. If you 
mean the amount we will have obligated at the end of the year but not 
yet spent, it would be a considerable sum. If you mean the amount 
we will not obligate and not need, we have already declared that. 
It would be a much smaller amount. 

Representative Horirietp. When you furnish us an estimate, will 
you give it to us both ways? 

Mr. Burrows. Yes, sir. 

(The information is as follows :) 


Analysis of unexpended balances projected for June 80, 1957 


Plant acquisition and construction: Millions 
Unexpended balance of appropriations estimated at June 30, 1957__ $588. 4 
Portion estimated to be obligated at June 30, 1957___-____________ 291.8 
Portion estimated to be unobligated at June 30, 1957: 

Projects now estimated to carryover to fiscal year 1958____-__- 229. 5 
Funds reserved to apply against fiscal year 1958 obligational 
SON UE IER en aie st os sed eg ccd tess abner errctepnesaseeiaceions 67.1 
TN i sentcicSa sec Salen kg ate i aw nsdn Sted aaa eames ical 588. 4 
Operating expenses: 
Unexpended balance of appropriations estimated at June 30, 1957_. 744.4 
Portion estimated to be obligated at June 30, 1957_-__---__--__---__ 691.3 
Goods and services on order: 
CWC CE Gy iscsi cet seticicretrce wrenncn nha acne $449. 1 
RERIOS DIOCUL CMON Go cecctatin chaviewawmbadinamdmaen 63. 4 
Research and development in outside facilities_____ 62.6 
RO REEGe BOR la, cn cocked mamma as 
BEN MN ces atin esis caaclcies braid red asldhs escheat ec ieeamsine abianaeamiioniis 16.9 
CIE a eager a enc pe te aia can ai aiden lcasaeasiii ima 599. 1 
Goods and services received but not paid for_______-__-_ 92. 2 


Portion estimated to be unobligated at June 30, 1957, to be applied 
against fiscal year 1958 obligational requirements____--------~- 


> 
>. 


ele 


h 
I a i ak a a aa 744. 


Representative Hottrretp. Mr. Ramey has a question. 

Mr. Ramey. On your feed materials contract, in the event you 
cancel after the contract is underway and this amount of money arain 
becomes available, will you get title to the plant or is that money just 
a cancellation charge ¢ 

Mr. Burrows. I do not believe we would get title; no, sir. 

Mr. Biocu. My recollection is we would not get title. 

Mr. Fierps. I will have to supply the answer for the record. 
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(The information is as follows:) 


The following information is provided on the Allied Chemical & Dye Corp.: 

The definitive contract dated May 2, 1957, with General Chemical Division, 
Allied Chemical & Dye Corp., provides, that in the event of a termination for the 
contractor’s default, the Government may require that title to the plant be 
transferred to it. The contract similarly provides that in the event of a termi- 
nation for convenience of the Government, if the termination settlement includes 
an amount to compensate the contractor for loss on special facilities (which 
would include the plant) acquired by it for the performance of the contract, the 
Government may, unless it elects to use other means to protect its interests, 
require the transfer to it of title to such facilities, 

The contract provides for the obligation by the Commission of $11,410,000, 
which will be the maximum obligation of the Government with respect to the 
cost of such facility in the event of termination by the Government. Such obliga- 
tion automatically decreases to the extent the cost of such facility is amortized 
in the price of UF 6 delivered to the Commission. 


Mr. Ramey. How would that compare with the zirconium and 
beryllium contracts on getting title to the plant / 

Mr. Burrows. It is my understanding this is the same pattern on 
all of these contracts. 

Mr. Ramey. Could we have that provided for the record ? 

Mr. Burrows. Yes. 

(The information is as follows :) 


The following information is furnished relative to contracts for the procure 
ment of beryllium, zirconium, and hefnium: 

The Commission has now in effect six major contracts for the procurement 
of beryllium, zirconium, and hafnium. It should be recognized that while all of 
these contracts follow a general pattern, all were separately negotiated and, 
in many respects, contain quite different provisions. Thus, any attempt to 
generalize about them must necessarily be qualified by a caveat regarding detailed 
differences. 

Asa general proposition, however, they are unit-price contracts, the unit price 
containing a factor to cover the amortization of some portion of the special 
facilities erected for the purpose of meeting the Commission’s requirements. 
All of the contracts provide for termination for convenience of the Government. 
The termination provisions contemplate that if the Government exercises this 
right, some portion of the armortization payments which have not been made at 
the time of termination will be included as part of cancellation costs. In 
4 of the 6 contracts, the amount of the unpaid amortization to be included in 
cancellation charges has been left reasonably flexible and would, of course, de 
pend upon what is then determined to be the residual or salvage value of the 
facilities. In 3 of these 4 instances, a flat dollar ceiling has been placed upon the 
cancellation charges to be paid against unamortized facility costs. In 2 of the 6 
contracts, the unpaid amortization to be included in cancellation charges has been 
fixed at reducing amounts depending upon when termination takes place: these 
predetermined cancellation charges were computed with a recognition of the 
reasonable residual or salvage value of the facilities to the contractor 

In none of the contracts does the Government have the right to acquire the 
facilities in the event of a termination for convenience, although in one case, if 
termination in whole occurs prior to completion of construction and installation, 
the Government would acquire title to certain machinery and equipment. In 
another contract the contractor is given the option of retaining the facilities 
upon waiver of payment of unamortized facilities costs, or of transferring title 
to the Government and receiving such payment. Finally, one other contract 
gives the contractor the option, in the event of termination before commencement 
of deliveries, of transferring title to the Government and being paid facility costs, 
subject to a ceiling, or of retaining title and being paid facility costs less salvage 
or residual value. 

Thus, in general, the contracts do not contemplate the Government taking title 
in the event of termination for convenience. The principal reason that the 
Government would have for terminating for convenience would be an absence 
of continuing need for the metal. In that event, there would, of course, be no 
advantage to the Government in acquiring the facilities. 
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Representative Horirmenp. Why should we pay for a plant? 

Mr. Fieips. We are not really paying for it. 

Representative Horirim.p. You are in effect paying at least half the 
cost of it. 

Mr. Freips. You do not pay this if the contract carries through. 
It is only by this kind of arrangement that you encourage industry 
to get in and build plants which are not in existence. You have new 
kinds of material here. We are the only market beyond that. 

Representative Coir. It would cost you $22'% million if you built 
the plant yourself, 

Mr. Fieups. Yes, sir. 

Representative Cote, Now you committed yourself. If you should 
cancel it initially, the most you would be obligated to pay is $11% 
million. 

Mr. Fievps. The most we would be obligated to pay is $1114 million. 

Representative Corr. Which is roughly half the cost of the plant 
itself 7 

Mr. Firnps. That is right. 

Representative Core. And in return for that you would get nothing. 

Mr. Fienns. In return for that we would get nothing, if we canceled 
it, that Is correct. 

Representative Horii tp. If you did not cancel it, the considera- 
tion is that the processing plant would, in a certain number of years, 
be able to aunortize this in their contract. 

Mr. Frenps. That is right. 

Representative TLonirrmetp. So the Government would pay for it 
either way. Five years; that comes under a certificate of necessity, 
I suppose. 

Representative Prick. You are getting the company into a business 
they are not presently engaged in, and the only reason they are going 
into business is you are supposed to pay them. 

Mr. Fietps. That is correct. 

Mr. Burrows. After 5 years any additional contract would be with- 
out amortization. 

Representative Conn. If you canceled, the company would have on 
hand a plant costing $1114 million that would be completely worthless 
to them. 

Mr. Fircps. That is right. 

Representative Honirrecp. All right. Proceed. 

Represe ntative Cork. Where is the plant to be located ? 

Mr. Fievps. Have they selected their site ? 

Mr. Brocu, Metropolis, Il. 

Representative Price. That is a fine State to locate it in. 

Representative Honirmep. California or Idaho is a little more cen- 
trally located. 

Senator Dworsuak. It could be Washington. What is wrong with 
Germantown? Could we not put it out in Germantown ? 

Representative Honiuieip. Proceed, Mr. Fields. 


FIRE AT GASEOUS DIFFUSION PLANT 


Mr. Frieips. The wisdom of the provision contained in section 104 
of the 1957 act was again demonstrated. This section permits use of 
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appropriated funds to restore damaged facilities, and has enabled us 
to proceed immediately with repairs following the fire at our Paducah 
gaseous diffusion plant on November 11. This fire, affecting the 
purge and withdrawal facilities, though resulting in no interruption 
to the gaseous diffusion process, necessitated the reallocation of 
$2,638,000 to restore the plant to normal operations. 

Representative Cote. What fund was available for this purpose? 

Mr. Fretps. There was no fund available. This was the authority 
to apply moneys appropriated to us for this purpose. Is that not 
correct ¢ 

Mr. Burrows. That is correct. 

Representative Cotze. I forget the terms of section 104. 

Representative Hortrre.p. It is in the current bill. 

Mr. Frevps. It is in the current bill. 

Representative Coix. It is just a general authorization ? 

Mr. Freps. Yes, sir; just a general authorization. It is not an 
amount. 

NEW PROJECTS 


In the 1958 proposal, Mr. Chairman, we are requesting authoriza- 
tion of 41 new projects. The order in which the groups of projects 
are listed in the proposed bill corresponds to the order in which 
major programs are presented in AEC budgets. In certain cases, 
subgroupings are made on the basis of spec ific flexibility provisions 
in section 102. An example is the two groupings of projects under 

“Atomic weapons.” 

That has to do with, in certain instances, requesting a 10-percent 
allowance for overrun, or 25 percent. 

Before we take up our request in detail, I should like to give brief 
special mention to certain of the listed projects. 


PROJECTS PROPOSED FOR PRODUCTION AND MANUFACTURING PROGRAMS 


The 18 projects proposed for our production and manufacturing 
programs range from installation of additional equipment in existing 
plants to provision of improved base facilities at Kniwetok. As in 
previous years, there is included a weapons production and develop- 
ment project of $10 million (58-c-1) which will permit undertaking 
plant additions not yet specifically identified, but which experience 
has shown are likely to be needed during the c ourse of the year. This 
year there has also been included a similar $10 million project (58-b 4) 
for improvements to be undertaken at H: inford and Savannah River in 
the facilities for producing and separating reactor products. Present 
investment in such plants is in excess of $1.5 billion. Development 
studies and operating experience are continually disclosing oppor- 
tunities to achieve greater efficiency and safety, better h: indling of 
materials and waste, increased production, and lower operating costs. 
The specific work projects to be undertaken in fiscal year 1958 have 
not been finally selected, but will be determined, within the $10 million 
authorization, on a where-needed, as-needed basis. 


POWER REACTOR DEVELOPMENT ACCELERATION PROJECT 


In the general field of reactor development, we are proposing 13 
hew projects, requiring $81,700,000. As was true in the 1957 author- 
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ization, the 1958 proposal includes a power reactor development ac- 
celeration project (58-e-1). Under this project the AEC would 
undertake varjous construction required to advance the broad objec- 
tive of speeding up the development of economically competitive nu- 
clear power. Such construction might include buildings for reactor 
experiments, laboratory and research installations, EC experimental] 
reactors, or items of a like nature. Just how the requested $20 mil- 
lion authorization can best be applied to promoting this general objec- 
tive would be determined during the course of a year. 


PUERTO RICO POWER REACTOR 


Another project warranting special mention is the proposed Puerto 
Rico power reactor, for ‘whee a $9 million authorization is being re- 
quested. This joint undertaking by the AEC and the Water Re- 
sources Authority of Puerto Rico will have threefold benefits. First, 
the feasibility of this water-cooled, water-moderated heterogeneous 
reactor will be demonstrated. Secondly, a practical basis ‘will be 
afforded for the training of Latin American engineers and scientists. 
Thirdly, the project will represent a major tangible step in our general 
program to promote the peaceful uses of atomic ener gy throughout 
Latin America. 

Representative Corr. What will be the total cost of that project? 

Mr. Frevps. $9 million will be the cost to us for this reactor, or a 
total of $13 million including—is it $13 million including the gen- 
erator ? 

Mr. Davis. Yes; however that estimate depends upon the size of 
the reactor and the contribution the water resources board would 
make, 

Representative Coir. Do you not know that now ? 

Mr. Davis. No, we certainly do not know it in detail right now, Mr. 
Cole. 

Representative Cotz. How are we in a position to authorize a proj- 
ect the terms of which are not yet known ¢ 

Mr. Fietps. The manager of Oak Ridge has just been down to 
Puerto Rico developing this project with them. His report is just 
recently in. Let me supply it for the record. But my recollection is 
that the total estimate is revised to $10 million. 

Representative Cote. Of which nine 

Mr. Fretps. $9 million would be contributed by the Federal Gov- 
ernment. I will have to supply that for the record, but that is my 
recollection. 

Representative Cote. What will be the size of that? 

Mr. Frevps. The size will be between 15,000 and 20,000 kilowatts. 

Representative Corr. What is the average cost of electricity in 
Puerto Rico now? 

Mr. Fiexips. Seven mills per kilowatt-hour. 

Mr. Davis. That is the generating cost. 

Mr. Fiexps. Yes, generating costs. I do not have the overall cost. 
Do you have the overall cost in Puerto Rico, Mr. Davis? 

Mr, Davis. No, the only figure I know of is that their average cost 
of generating power in their modern new plant would be about 7 mills 
per kilowatt-hour. 
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Representative Corr. You could find lots of locations in continental 
United States where the cost of generating power is greater than 7 
mills, could you not? 

Mr. Fretps. Yes, sir. I am not sure on the generating part. The 
total cost would be more than that. 

Representative Corr. That is the cost we are talking about. Com- 
parative costs of generating electricity with normal conventional 
systems with the atomic. 

Mr. Fretps. Yes. 

Representative Corr. If the cost of generating power in Puerto 
Rico were abnormally high, I could see some real justification for 
locating it there. But since their costs down there are approximately 
the same as the average cost in this country, I can justify it only on 
the basis of international good will. 

Mr. Frevps. That is one of the reasons for proceeding with it, a 
very strong reason. The basic reason is to have a training center in 
Puerto Rico at the university for the training of students that would 
come, not only from Puerto Rico, but all of South America; and a 
part of this is a proposal to build this power reactor, with the water 
resources authority, which would be a part of the overall program of 
setting up a nuclear center in Puerto Rico. 

Representative Corr. Has there been a demand for commercial 
atomic power from Latin America anywhere near comparable to the 
demand in Europe ? 

Mr. Freips. Not comparable to the demand, as we understand it, it 
Europe. 

Represent: ative Corr. The interest in atomic power that emanates 
from Europe, put it that way. 

Mr. Frerns. I do not believe so, sir. There are plans by American 
& Foreign Power for construction of power reactors in South America. 
I do not believe it could be parallel to what we understand the interest 
in power to be in Europe. 

Representative Coir. Are there any pending commercial projects in 
Latin America ? 

Mr. Firips. As I say, American & Foreign Power has planned for 
three projects in South America. 

Do you know of any others, Mr. Davis? 

Mr. Davis. There have been discussions from time to time of other 
projects, but I do not know of any that have reached the stage of 
American & Foreign Power’s plan. 

Representative Coir. I cannot understand why the Puerto Rican 
Government should not be expected to pay a greater portion of the 
cost of this reactor than 10 percent. 

Senator Dworsnak. A good question would be, Who negotiated that 
policy ? 

Representative Van Zanpr. We will pay either way, will we not? 

Representative Corr. That is it. It 1s because we are paying the 
other way that I think Puerto Rico should bear a greater portion 
of the cost of this. 

Senator Dworsnax. They are retaining the Federal taxes and invit- 
ing industry to locate there because of tax advantages. This will 
probably make it more attractive to induce American industrial 
plants to locate in Puerto Rico and leave Pennsylvania, the Altoona 
section, and probably New York and other sections. 
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Senator Pasrore. Including Rhode Island. 

Senator Dworsnak. I did not see you or I would have mentioned 
that. 

Representative Hoxitrretp. As you understand it now, is there some 
faint hope that Puerto Rico will put up a million dollars to go with 
the $9 million in this appropriation ¢ 

Mr. Fietps. Yes, sir. I think there is a good prospect they would 
do this. 

Representative Horirrenp. If they can get it from us some other 
way. 

Mr. Fieips. I do not know the source of those funds. 

Representative Cone. If this reactor in Puerto Rico is not consum- 
mated would you still want the training center there ? 

Mr. Fieups. Yes, sir, I believe so. I should say, yes, we would. 

Representative Horirienp. In your unclassified detail here you do 
have the $15 million figure. You say the cost still is based on the in- 
formal quotation of approxi: ately $650 per kilowatt for the total plant 
installed, a total of $13 million. It is assumed that the water re- 
sources authority would bear 30 percent of the total cost. 

So I do not know where the 10 million number came in. 

Mr. Firnps. I would like to supply for the record what the latest 
deve lopments on this project are, as a result of the recent visits and 
consultations there on the part of our manager at Oak Ridge. 

(The information is as follows:) 

The following information on the cost of the Puerto Rico power reactor is 
provided : 

On the basis of current negotiation, it now appears that a reactor will be 
built within a total cost of $10 million. This amount will be provided by a con- 
tribution of 89 million by the AKC and a contribution of $1 million by the Puerto 
Rico Wa ter Resources Authority. <A reactor of 15,000 kilowatts to 20,000 kilo- 
watts is planned. 


Representative Horrrienp. Have you been reading the papers in 


regard to appropriations business on the floor of the House recently ? 


Mr. Freups. Yes, sir. 

Representative Honirrenp. I just want you to know we are going to 
be in trouble when we get on the floor of the House with this bill. 

Representative Price. Of the record. 

( Para sion olf the eset 

Representative Price. On the record. 

[ anticipate more ‘an le for authorization bills than I do for ap- 
propriations bills. 

Representative Honirietp. I do not know. Maybe so. 

Representative Coir. Do you know, has Puerto Rico exhausted all 
of its water hydro resources ¢ 

Dr. Epwarps. They are just about exhausted, sir, very little left. 

Mr. Fiexps. Very little left, apparently. This project did not de- 
velop because of a shortage of power in Puerto Rico. It was a part 
of the desire for a center there that would be a nuclear center for train- 
ing all Latin American students who come in there. As it was con- 
ceived, it would be desirable and helpful if there were a power reactor 
itself. 

Representative Van Zanpr. Is that not part of the good neighbor 
police y! 

Mr. Fier ps. It is a part of that policy also for the whole Organiza- 
tion of American States. 
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Senator Dworsuax. No Americans would be sent there for training ? 

Mr. Freips. No; that is not its purpose. I cannot say none of them 
would arrive there. There might be professors who would go down 
to help assist in the teaching and this kind of thing. But its | purpose 
is for Latin American students. 

Representative Cotz. Can you tell us the capital kilowatt cost at 
Puerto Rico? 

Mr. Fields. On convention: ul plants? 

Representative Coie. Yes. 

Mr. Frexps. I cannot tell you that, no, sir. I do not know whether 
Mr. Davis can tell you. 

Mr. Davis. I think it would be much the same as in the United 
States. One of the reasons the water resources board feels they 
could not put too much money into this is that it is actually a smaller 
plant than they would otherwise build. It is an addition to their 
system and they have a choice of a big reactor at a high cost or a more 
modest one at a small cost, which would not be nearly as valuable to 
them as a power producer. 

Representative Horirmip. Why was a water-moderated hetero- 
geneous reactor selected to be constructed here ? 

Mr. Freips. Because it is considered much farther along in its status 
of development. This is not conceived so much as a development 
project. 

Representative Houtrrevp. As training ? 

Mr. Fretps. Its purpose is to demonstrate this particular reactor 
and provide training associated with it. 

Representative Hoxirieip. Do we not already have one of these? 

Mr. Fretps. We do not have one in Puerto Rico; no sir. 

Representative Houirieip. I know not in Puerto Rico, but—— 

Mr. Fretps. We have one in Chicago, at Argonne. 

Representative Horirietp. What size is it—5,000? 

Mr. Frepps. 5.000 kilowatts and it may go to 10,000 kilowatts. 

Representative Horirrevp. This will be really a replica of that. 

Mr. Frexps. No. 

Representative Hoiirietp. Maybe a little larger one. Will there be 
a substantial advancement of scientific knowledge in the building 
of this 15,000 kilowatt reactor ? 

Mr. Frets. I think there will be some advancement. It depends 
upon the exact type we select here. This does not mean that it is a 
boiling-water reactor, necessarily. It is a water-type reactor. It 
may be boiling water or it may be pressurized, as I understand it. We 
have not reached that stage of definition yet. 

Representative Horie. W ould thi at. be considered, then, an ad- 
vancement over the pressurized in technique, efficiency ? 

Mr. Fierps. To a degree, any reactor you build right now is some 
advancement. As I say, this has not been put for ward as a new re- 
search and development project. 

Representative Horrrretp. Why can we not have a new research 
and development project there so. in addition to having something 
we can train South Americans with, that we could also get some bene- 
fit out of the builidng of it? Because I can foresee here in addition 
to the $9 million which you come in and ask for now, you will pro- 
ably come back next year and say it has gone up to $13 million. Then 
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I can also foresee you putting in several million dollars in research 
and development of this reactor, which will have to be added to it, 
and thereby bringing the total cost up, maybe, to $20 or $25 million. 
Would that be a possibility ? 

Mr. Fretps. I think we would anticipate that there would be an 
actual contract, probably a fixed price contract, for the construction 
of this reactor. 

Representative Hortrim.p. That might be so, but that would not 
relieve you of your obligation to do research and development in 
government facilities to further this type, would it? 

Mr. Frexps. If it were to be a development project. But I say this 
would be design. That is what would be involved here. To design a 
water-cooled reactor of this size, approximately. And to take bids, 
as I understand it, for the construction of it. 


ARGONNE REACTOR 


Representative Price. How much did the Argonne reactor cost? 

Mr. Davis. About $5 million. 

Mr. Ramey. You gave us 7, did you not, in the 202 hearings? 

Mr. Davis. I think it is $5 million for the reactor and about a mil- 
lion dollars for the initial core loadings. I cannot recall offhand 
whether a million dollars for the building is included in or out of the 
$5 million. 

Representative HottrreLp. I am sorry I did not quite get what you 
said, Dr. Davis. 

Mr. Davis. I believe the cost of the reactor was $5 million. I can- 
not recall offhand whether this included the building or not, which 
was about a million, and there is another million involved in the 
investment in the first core which was in the reactor. 


PUERTO RICO POWER REACTOR 


Representative Horirretp. We are getting into the indefinite pro- 
grams here, are we not, in Puerto Rico? 

Mr. Fretps. You mean ? 

Representative Hottrietp. I mean as to cost. Is it not possible that 
this could go up with research and development 

Mr. Frexps. Let me say this: An approach on the reactor and the 
construction of it would be to come within the authorization. If it 
could not make 20,000 kilowatts with that amount, we would have to 
scale down and make 15,000 or something like that. This would come 
out of engineering work that would be done for us and then we would 
get a contract for this kind of a powerplant. Now, where the con- 
tinuing obligation would come would be on the operating costs. We 
have not reached the end of the road here with the Water Resources 
Authority as to how much they would pay on the operating cost. 

There would probably be a few mills per kilowatt-hour that we would 
have to stand as operating costs on this. 

Senator Pasrore. Did they come to us or we go to them on this? 

Mr. Frexps. It sort of grew out of some of the discussions relating 
to cooperation with the American states. There was a suggestion in 
some of their conferences here. I frankly do not know where it grew 
up. We went down and paid them a visit after one of these conferences 
last summer. 
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Representative Hoxirintp. We are going to have to start keeping 
some of our people home. 

| Laughter. | 

These visits are getting expensive. 

Mr. Fretps. We are not moving fast enough on the foreign program. 

(Discussion off the record.) 


SCIENTIFIC AND ENGINEERING ADVANCES 


Representative Horirreip. I am going to get back to the point I 
raised once before. Is there a substantial advance contained in this 
in our scientific knowledge, or are we just building another reactor, 
more or less, for good will and training purposes of South Americans? 
Let us put it right on the green-topped table here. 

Mr. Frets. I think a large part of the former, but there are so 

Representative Hortrrerp, Wait a minute. The former? 

Mr. Frieips. The latter. But any new reactor you build right now 
will advance the art for you considerably. Maybe Mr. Davis would 
like to say something different on that. I do not know. 

Representative Hotirrerp. I am wondering how much these small 
reactors are going to advance the art. 

Mr. Fretps. I think we are going to get a tremendous amount from 
the boiling water reactor at Argonne. 

Representative Houiriecp. They have got about the same thing there 
except for size, 

Mr. Friexps. I do not know that it will come out to be that exactly, 
no, sir. 

Representative Hottriety. You do not know it will not. 

Mr. Fieips. I do not know it will not either. 

Mr. Davis. Could I say one thing on the Argonne reactor for a 
minute? One of the things we have found out with the Argonne boil- 
ing water reactor so far is that it looks like it iat ; run at least tw ice 
the output we now have hooked up to it in the way of the turbo- 
generator. Maybe three times even. In endidivas another reactor 
even quite similar, we would try to find out if it is true. In other 
words, this kind of reactor might, in fact, be very similar to the 
Argonne reactor but designed to take out 2 or 3 times as much power. 
This would show you that had made an engineering advance even 
though not a scientific advance. 

Senator Pasrorre. Who is going to staff this in order to make the 
research? Are they going to be our own people, to make this progress 
we are t: alking “a mit, the progress in Puerto Rico ? 

Mr. Davis. The progress here would be mainly, in this kind of case, 
in engineering design of this thing. 

Senator Pasrorr. You mean back here? 

Mr. Davis. Back here, whoever designed and built it. The test is 
in the operation, of course, but the relevance would be, I would say 


s 


in a general way, in the designing and construction and would be 
verified by the operation, after which it would be primarily, I think, 
a tool for training. It will also provide another place to test out fuel 
elements in this type of reactor. It is valuable. 

Senator Pastorn. It will be a completed thing by the time it gets 
to Puerto Rico, is that right ¢ 


Mr. Fretps. Yes. 
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Senator Pasrorr. How are you going to train the South Americans 
if the machine is completed ¢ 

Mr. Frevps. We will train them in the operation. 

Senator Pasrore. Oh, in the operation. 

Mr. Ramey. Not in the development of it ? 

Representative Horrrerp. Mr. Ramey. 

Mr. Ramey. In view of the experience on other reactors and the 
increased cost of them, is it likely you could get a manufacturer to 
undertake a job like this on a fixed price basis. 

Mr. Davis. Yes, I think so. 

Mr. Ramey. You think so? 

Mr. Davis. Yes, sir. 

Mr. Ramey. Have any manufacturers on any recent reactors under- 
taken them on a fixed price basis and have any of their made any 
money ¢ 

Mr. Davis. Those are two different questions, Mr. Ramey. 

Several manufacturers are willing to take them on on a fixed price 
basis. I think some of them at a loss, with the expectation of making 
money in the long run. 

Representative Hoxnirmetp. Go ahead. 


NUCLEAR TRAINING PROJECT, REGIONAL NUCLEAR TRAINING CENTER, 
PUERTO RICO 


Mr. Fretps. A related subject is item 58—j-1, the nuclear training 
project, regional nuclear training center, Puerto Rico. This is the 
$214, million item mentioned earlier as constituting the new category 
of “Tr: aining, education, and information.” The 1, 000-kilowatt train- 
ing reactor. This is a research reactor as opposed to a power reactor. 

Representative Hourrieip. The first one is the power reactor ? 

Mr. Fretps. The first one is the power reactor; yes, sir. 

The 1,000-kilowatt training reactor, together with the adjacent 
nuclear training laboratory and a greenhouse for agricultural engi- 
neering research, will be the nucleus of the ce me r recently inaugurated 
at the University of Puerto Rico. The center facilities, as well as the 
nuclear powerplant previously mentioned, will be in direct support 
of the program outlined by Dr. Milton S. Eisenhower last September 
17 at the meeting of the Inter-American Committee of Presidential 
Representatives. 

Representative Hortimrerp. What happened at this meeting? I am 
unaware of what happened down at this particular meeting. Did Dr. 
Milton S. Eisenhower go down there and commit us to this type of a 
program ¢ 

Mr. Fietps. As I understand, he did not commit us to this type of 
program. THe recommended this as the type of program it would be 
helpful to do. And I am quite certain it is on the basis that it is 
contingent upon the appropriate authorization of Congress. 

Representative Horirrecp. I am sure of that. 

Representative Van Zanpr. It was contained in his recommenda- 
tions ? 

Mr. Fieups. It was contained in his recommendations. 

Representative Horirrerp. As I see it here, you have got two re- 
actors. You have got a power reactor a you have got a training re- 
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actor. Actually, from the standpoint of training, you will do the 
majority of your training 

Mr. Fre.ps. On this research reactor. 

Representative Hortrmrp. On the research reactor. 

Mr. Frexps. It is part of the center; yes, sir. 

Representative Honirierp. The power reactor, you will not get a 
great deal of training in that, will you? 

Mr. Fievps. You will get some. You will get nothing like the 
training on the research reactor, that is true. 

Representative Hontrieitp. So we are really speaking of two diff- 
erent programs here. 

Mr. Frevps. Two different programs. 

Representative Hortrm.p. The training of South Americans could 
be accomplished with a much smaller reactor, but if we want to make 
some kind of a grandstand play we can build a small power reactor. 
I do not expect you to answer that. It would not be fair for me to 
ask you to answer that. 

Mr. Freps. All right. 


Senator DworsHak. On page 7, about the fourth line, you say, 





Secondly, a practical basis will be afforded for the training of Latin-American 
engineers and scientists. 

You were then referring to the power reactor. 

Mr, Fretps. Yes, sir. There will be some training benefit from that 
for engineers and scientists. 

Represent: ative Coz. What reason do you have to anticipate there 
will be any great demand for training at Puerto Rico center? Why 
should a person go in there and take the training? What is he go- 
ing to do after he has been trained ? 

Mr. Frevps. Our consultations with the South American countries 
indicate that there is a great interest in training facilities and in 
training personnel in their countries, particularly im certain research 
fields. We have had groups go to Argentina, Brazil, and other coun- 
tries there, and from this has developed a realization that they could 
use such a center. We have also had students from there in our schools 
here in the States. 

How rapidly this should go forward and how to make effective use 
of it is a question of judgment, very definitely. 

Representative Horirrerp. How many South American students 
have we had come here to the Argonne Training Center / 

Dr. Epwarps. Somewhere around 20 in the last 2 years. 

Representative Hortrreiy. How does that compare to the total 
training? 

Dr. Epwarps. 120 per year, 60 a course. 

Senator Pasrore. [ must say, when I was down to the United Na- 
tions they exhibited a great deal of interest and enthusiasm in the 
peaceful atom. There is no question about that. 

Dr. Epwarps. : might point out we are negotiating, at present, 
power bilateral agreements with Argentina, Brazil, and ( ‘ubs. They 
are all quite serious wabend mov ing into power programs. 

Mr. Fieups. Also, there is a large field in agriculture, biology, and 
medicine for the training of South American students 

Dr. Enwarps. Yes. 
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Representative Cotz. Mr. Price just reminded me concerning the 
report coming out of Argentina a few years ago. They had already 
accomplished the harnessing of atomic energy. 

Dr. Epwarps. Based on an optimistic report. 

Representative Horirreip. The fellow who made that report is not 
in Argentina any longer, is he? 

Dr. Epwarps. I expect not. 

Representative Hotrrmxp. All right, go ahead. ligt 


CONSTRUCTION ON LEASED LAND 


Mr. Frevps. With respect to the two Puerto Rican projects as well 
as the supporting installations for Project Sherwood, as indicated 
in the analysis sheets distributed to the committee, the proposed con- 
struction involves possible location on suitably leased r a than Gov- 
ernment-owned lands. The site at Princeton, to be leased or pur- 
chased, not only will provide for close integration between activities 
at the present and the new planned facilities but also will be ad- 

vantageous from the standpoint of power source and isolation con- 
siderations. The landownership plans for the two Puerto Rican 
projects also are yet to be completed. In the event that title to the 
proposed power reactor site is not vested in AEC, assurance of long- 
term availability of land will be obtained. 

Representative HorirreLp. You mean by that you will get a long- 
term lease ? 

Mr. Freips. We will get a long-term lease. 

The regional training center facilities similarly will be constructed 
on land either donated by the Puerto Rican government or leased 
to the AEC under appropriate long-term arrangements. 


OPERATION OF PUERTO RICAN NUCLEAR TRAINING CENTER 


Representative Coir. Does that mean our Government is going to 

operate the training center indefinitely ? 

Mr. Frecps. As it stands now, the bulk of the operating expense 
would have to be carried by this Government; yes, sir. 

Representative Coir. Do you have any estimate of those costs? 

Mr. Frevps. We are estimating that in fiscal 1958 the expenditure 
would be $300,000. It would rise to as high as a million dollars in 
fiscal 1960. 

Representative Cor. After it gets in operation it will cost a mil- 
lion dollars a year to this Government to operate the training cen- 
ter down there ? 

Mr. Fireuips. Yes. Is that right? 

Dr. Epwarps. Yes. 

Representative Coin. Is it anticipated any share of the operating 
osts will be borne by the Puerto Rican government ? 

Mr. Fiexips. I do not know the full details. There is nothing like 

\is monetary contribution from them. They would contribute land, 
ian aries, some of their facilities, classrooms, that sort of thing. Some 
of the staff would be from their university. They would accord pro- 
fessorial rank to the staff. It is that kind of assistance. We are not 
through these negotiations with them completely, yet, Mr. Cole, for 
several reasons: It is early for this. We are not sure what the Con- 
gress will do with this project. 
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Representative Corr. I assume these two items for Puerto Rico 
have been approved by the Budget Bureau. 
Mr. Frexps. Yes, sir; they are in the present program, sir. 


ITEMS ELIMINATED BY THE BUREAU OF THE BUDGET 


Representative Cote. Which prompts me to inquire if the Budget 
Bureau eliminated any of the requests the Commission made of it? 

Mr. Fre.ps. Yes, sir, they did. 

Representative Corr. This perhaps is as good a time as any to get 
an overall understanding of your requests of the Budget Bureau and 
what you went in for and what you came out with. 

Mr. Frrups. Are you asking me, sir, to give you the amount that 
we requested from the Budget Bureau ? 

Representative Corr. That is a good place to start. 

Mr. Frerps. For the—— 

Representative Corr. Atomic program. 

Mr. Fieips. For which appropriation, sir? 

Representative Coir. For this authorization. 

Mr. Frevps. For this authorization. I do not recall the amount 
myself. Do you? 

Mr. Burrows. No. 

Mr. Freips. We will have to provide it. As I recall—let me see. 
There have been projects we requested that are not included in here. 
I just do not trust my memory, sir, on the point. 

Representative Corr. Can you recollect any projects which you re- 
quested and which were eliminated by the Budget? What I am try- 
ing to arrive at is an evaluation between the things which the Budget 
rejected and which you, the Commission, thought you should have, 
as against this unfinished, indefinite proposal for Puerto Rico which 
the Budget accepted. 

I judge it was not anything very important or you would remember 
it. 

Mr. Frevps. Here is my problem. We went through the budget 
process ourselves. We presented a ee to the Commission. The 
Commission removed some of them. id [am trying to recall which 
ones in the process were removed by he Commission and which were 
removed by the Bureau of the Budget. 


REEXAMINATION OF BUDGET REQUESTS 


Senator Dworsiak. Recently Congress was advised that the Presi- 
dent had requested all of the Federal agencies to reexamine their 
budget to ascertain whether there could be any potential savings by 
reducing the various amounts. Has the AEC been requested to ini 
tiate such a reexamination ? 

Mr. Frevps. We have reexamined our budget. Have we had a spe- 
cific request ? 

Mr. Burrows. Yes. 

Mr. Fieitps. We havedonethat. We have indicated what the effects 
of the reductions would be if they were taken. 

We have indicated that we felt tliat our requests should go forward 
as we had sent them originally. As I informed Mr. Holifield, we have 
eliminated one project in this authorization, just as of today. 
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Senator Dworsuak. Probably there is no effort being made to re- 
strict or retard any of your essential projects because ‘of their vital 
relationship to national defense, but nevertheless, in the interests 
of this—— 

Mr. Fretps. Senator, there were about 4 or 5 projects that were au- 
thorized for fiscal 1957 which have been stopped. ‘These were labora- 
tory construction facilities. 

Senator DworsHax. What are you doing with those for 1958? Re- 
viving them ? 

Mr. Frevps. No, sir, we have not. They are not in this request. 

Representative Honirrecp. Can we have a list of those? 

Mr. Fieips. I believe we have already supplied you with that list, 
but I can check that. One was the physics building at Oak Ridge. 

Mr. Burrows. The laboratory building at Argonne—they have 
been deferred beyond 1958, but we can give you this information. 

Mr. Ramey. We got a letter, I be lieve, dated February 4, on funds 
withheld that listed your food irradiation facilities and reactor engi- 
neering building and some of those. 

Mr. Burrows. Those are the ones I am referring to. They are with- 
held. They are not presently going forward. The food irradiation 
reactor, I think, we will be going for ward with. 

Representative Cour. Is that the one in California ? 

Mr. Burrows. Yes, sir. At the moment the money for the project is 
held in reserve. 

Representative Cotz. By direction of the Budget ? 

Mr. Burrows. I am not sure it is that or whether we have not re- 
quested release of it yet. I think it is the latter. 

Mr. Ramsey. You might want to bring this letter up to date. 

Representative Horrrretp. Would you like to bring this letter of 
February 4 up to date? 

Mr. Burrows. All right, sir. 

Representative Horirretp. When we receive the information bring- 
ing it up to date, we will consider putting it in the record. 

Mr. Burrows. All right, sir. 

(The information referred to follows :) 

On February 4, 1957, the AEC furnished a letter to the Joint Committee on 
Atomic Energy which specified projects for which funds have been appropriated 
by the Congress but on which construction is being delayed because the Bureau 
of the Budget is withholding the funds. There have been no additional actions 
of this nature to the present time, 

Representative Honrrreip. Did you ask for any other reac*ors which 
have been denied by the Budget Bureau, for funds or authorization, or 
rather for any other reactor than these in Puerto Rico? 


POWER DEMONSTRATION REACTORS 


Mr. Fievps. We had an item, a contingency item, which would 
have provided for the third round of power demonstration reactors 
if industry did not pick up two types of reactors: The homogeneous 
and the natural uranium heavy water reactors. 

This was removed because it was a contingency item. 

Representative Hotirietp. What were your cost estimates on those, 
please ¢ 

Mr. Fievps. As I recall, it was 90 or 100 million for those 2. 

Representative Hottrreip. For the two? 
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Mr. Fretps. Yes, sir. 

Representative Hotirietp. What was the planned kilowatt produc- 
tion of those two? 

Mr. Frietps. 100,000 kilowatts or more each. That is the same 
target we have in the third round proposal. We will come in for 
supplemental authorization if industry does not pick these up. 

Representative Hoirrmvp. Let us see. What are you doing then 
now? In not putting in this contingency fund for 1958 you are actual- 
ly making it Impossible to put it in before the succeedingbudget, are 
you not? 

Mr. Frevps. Unless we request a supplemental, and as you recall in 
the President’s message, he said he would submit a supplemental in 
this area if industry did not move forward. 

Representative Hoxtrrm tp. When is the final date on industry’s 
acceptance, so I can relate it to these two separate budgets ¢ 

Mr. Fretps. It would be during this calendar year, sir. 

Representative Houirrevp. During the calendar year of 1957 

Mr. Frevps. Yes. 

Representative Core. Any time if the project can be completed be- 
fore 1962% 

Mr. Frerps. Any time if it can be completed before 1962. I believe 
we will have a pretty good reading on this by the end of this calendar 
year. 

Representative Houirietp. But you could not do anything effective 
about it before the beginning of fiscal 1959, could you ? 

Mr. Frevps. Well, sir, not unless we came in with a 1958 supple- 
mental on your return in January. 

Mr. Ramey. In the 202 hearings was it not indicated—and I believe 
the committee got a letter with the implication—that it would be for 
the period to the end of fiscal year 1958, during which you would 
receive proposals, which would take you up to July 1,1958. It would 
be a year from this July 1, which might then take you over into 1959. 
I think the question brought that out. 

Representative Horirterp. That is why I said it would not take 
effect until fiscal 1959. 

Mr. Fretps. I have never read it that way, personally. I have read 
it that if we feel, next January, that developments require a supple- 
mental, the Commission would be in position to request a supplemen- 
tal at that time. 

(The information referred to follows :) 


ITEMS ELIMINATED BY THE BUREAU OF THE BUDGET 


The following projects were included in the original proposal for authorization 
legislation submitted to the Bureau of the Budget, but were subsequently elimi- 
nated in the course of continuing program reviews during the final determina- 
tions on the fiscal year 1958 budget. 








AUTHORIZING LEGISLATION 57 


Estimated cost 


Project title (in thousands) 
rash Gheasent teat Trenetor... aoe a et a ae $17, 500 
Oritiea! maes laboratory ino. occ dkdcseuedse nc ani A eco a aac nate 2, 000 
Weapoms: epecialined process WeRi snc tick dhe ee we gs 5, 000 
Weapons development plant, Livermore, Calif..-_-.__.._.__.-_--_-______ 1, 300 
Materials and standards laboratory, Sandia Base, N. Mex____________ 1, 100 
Laboratory and special machine shop, Los Alamos, N. Mex__---_------_ 738 
Research and developmental test plant.._..____--_-_-___-------.___ 20, 000 
Additions to electric power system, NRTS, Idaho_--____.____.______-- 2, 600 
irradiation test. reacton, AME: TRG debe et hc ot bse 5, 500 
Modifications to Cambridge accelerator, Cambridge, Mass______---_-__ 740 
Metals and ceramics building, ORNL, Tennessee____________--_____ a 6, 107 
Central research laboratory addition, ORNL, Tennessee________.-_____ 3, 035 
Developmental building, Ames Laboratory, Iowa___---------_---__--__ 1, 358 
Physics research installation, UCRL, California_____._._--___________ ue 1, 000 
rerminens housing. Bis DOW ROW cheese occa enncomncsndone 800 
Administration: building, ANI: Tilimeieso o 3. ene ee wk 4, 970 


Representative Corr. When you come back, would you come 
prepared to tell us more particularly the amount that you requested of 
the Bureau of the Budget for authorization of items which were 
eliminated ¢ 

Mr. Fretps. Yes, sir. 

Representative Coir. I assume the Bureau of the Budget did not add 
any that you did not request. 

Mr. Fretps. No, sir, not that Iam aware of. 

Representative Horirretp. Could you give us on this homogeneous 
and natural uranium-type reactor—could you give us a little memo- 
randum on each one of those as to what your thinking was along that 
line? The estimated cost already given us is $100 million, but break 
it down into two reactors, what size you plan for each one, what pro- 
duction capability, rather. 

Mr. Fieips. We can give you what was the basis of our request and 
justification. You must understand, here there were no detailed engi- 
neering plans for anything of this nature. The request was based on 
our knowledge of our development program as of that time. It was 
our judgment that there should be projects going ahead here for 
demonstration of economic power. 

(The information referred to follows :) 

The following information is supplied on the aqueous homogeneous and the 
pressurized heavy water reactors which had been contemplated under the $100 
million estimate submitted to the Bureau of the Budget for power reactor 
acceleration : 

AQUEOUS HOMOGENEOUS 

A fluid-fuel reactor system based on aqueous solutions or slurries of uranium, 

or of uranium-thorium bearing materials; 100 to 150 EMW and 400 to 600 MWH; 


cooled and moderated with uranyl sulfate; highly enriched; converter type. 
Estimated cost, $50 million. 
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PRESSURIZED HEAVY WATER 


Natural uranium fueled, heavy water moderated and cooled reactor; 100 to 
150 EMW and 400 to 600 MWH. Estimated cost, $50 million. 

The plans for these two large-scale plants coincided with the Commission’s 
announcement for third-round proposals under the power demonstration reactor 
program. Invitations would be extended to industry to participate in construct- 
ing such plants either entirely or largely at their own expense with minimum 
Government assistance in research and development. In the event of a negative 
response from industry, it was planned to proceed with these projects using AEC 
funds as necessary. No site locations had been determined. 


HIGH ENERGY ACCELERATOR 


Representative Honirrerp, Will you proceed now ? 

Mr. Fievps. The principal project being proposed in the field of 
physical research is the high energy ena ae to be located at 
Argonne National Laboratory (item 58—g- The $27-million project 
in the 1958 authorization supersedes the SIs million authorization for 
a high energy accelerator approved by the Congress in fiscal year 
1957. On the basis of further studies and in accord: ance with the 
recent recommendation of the National Science F oundation’s Advisory 
Panel on High Energy Accelerators, the Commission believes that a 
significantly more powerful machine would be a sounder investment 
than that previously conte mplated. Greater scientific benefits as well 
as economy through diversification of equipment were our major con- 
siderations. The amount of a previous authorization, it was deter- 
mined, would not provide for a device capable of extending knowledge 
of “antimatter” reactions beyond present parameters. The presently 
requested authorization will permit the construction of an accelerator 
capable of producing a beam more than 1,000 times the intensity of 
the latest machine being constructed in the United States. 

I have specifically mentioned only certain highlight projects which 
will afford the most significant contributions to the general advance- 
ment of atomic energy, to expanded research, to ¥ aceful applications, 
and to increased production efficiency. All of these projects pro- 
posed are essential to our operations. I will be ms ad at this time, Mr. 
Chairman, if you so desire, to run through each of the projects for 
which authorization is being requested. As you have undoubtedly 
observed from the analysis of the bill, a number of the projec ts to be 
discussed are classified. However you wish to proceed, sir. 

Reresentative Horirretp. Before we go any further, let us go back 
to page 8 and pick up this high-energy accelerator. 

On page 26 of our authorization legislation last year we had quite 
a bit of discussion of this. At that time, I think both you and Com- 
missioner Libby explained that the $15 million appropriation of that 
year was considered, as Commissioner Libby said, to get the lead 
back from the Russians as quickly as we can. 

Was there anything done? At that time it was presented to us as 
though you were going to go right into that type of : i project. As I 
understand it, nothing has been done on that project in the meantime 
as far as getting it started. You have been considering it, and now 
you have come in with a different project which is practically double ; 
it jumps from $15 million to $27 million. T assume it is for a substan- 
tially altered type or at least more powerful size. 

Mr. Frevbs. That is true, Mr. Chairman. It is a different ma- 
chine. Perhaps, Dr. Johnson, you should go into how this machine 
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differs from the other; why it is, in our judgment, the machine to 
proceed with now instead of the original. : 

Representative Honirimeip. Was it not your thought at that time, 
Dr. Johnson, if you wish to answer this, that that size machine would 
be a substantially greater machine than the Soviets were either then 
building or almost completing / 

Dr. Jounson. It was certainly competitive. Let me, first of all—— 

Representative Horirmetp. What size did you think the big ma- 
chine the Soviets were building was? 

Dr. Jounson. They were building a machine we thought would 
be in operation at this time, but it has not yet come into operation, 
as far as we are aware. It would accelerate protons to 10 billion 
volts. 

Representative Hoiirrm.p. 10 billion? 

Dr. Jounson. This machine now being requested of Congress to 
to generate 1214 billion volts. As of about a year ago, we did go 
into the design of this machine, and work has been going along vig- 
orously on it during the past year. We have lost no time. We have 
spent a few hundred thousand dollars in preliminary design studies. 
And we have, as a result of that, pretty firm plans. We do not have 
architect engineer work under way yet, but the technical planning for 
this machine is very well advanced. 

The change in scope which is involved in the change from $15 
million to $z7 million was to get a machine of unique capabilities. 
The $15 million machine was based upon a scaledown of the machine 
that we are now building at Brookhaven, and that would have been 
a machine of too low an intensity to really be a useful research facil- 
ity. So we have changed and now plan to build what we call a 
weak-focusing machine—it is a machine similar to the bevatron at 
Berkeley—which will give us a high-intensity proton beam of 1214 
billion volts. The Soviet machine, as I say, is 10 billion volts. We 
believe this 1214-bililon-volt energy level is going to be an extremely 
useful one for research. It will make it a unique machine, as far as 
our own capabilities are concerned. 

Representative Hoxirrevp. Last year this was based upon the Mid- 
western University Research Association recommendation, was it 
not? 

Mr. Fietps. Not this machine. 

Dr. Jounson. Not this machine; no. 

Representative Hotirmtp. The machine last year, I mean. 

Dr. Jounson. No. The machine that was authorized last year was 
a machine for the Argonne Laboratory, and it was conceived of at 
that time as being a scale model of a machine that has already been 
designed and is under construction at Brookhaven. That is where 
we got the $15 million figure from. 

Representative Horrrim.p. Here is what you said last year. You 
said: 

This past fall the Commission determined that the research in high-energy 
physics should be increased. This is a result of recent developments, inc!uding 
the discovery of the antiproton. The Commission decided that support of the 
construction of high-energy accelerators and research development of new ones 
should be increased, and from that decision came a program in which the 
Commission is supporting the development by the Midwestern University Re- 
search Association of a very-high-energy accelerator; that is, supporting design 
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and development work on accelerator concepts looking toward the construction 
of a machine some years in the future which will outdo any of the machines 
then in existence. 

In addition, the Commission felt that high-energy physics research in the 
energy region of 10 to 12 billion electron volts, the region in which the anti- 
proton was discovered, offered great promise— 

Dr..Jounson. It is the latter concept that was involved in this. 

Representative Hoxirre.p (continues reading) : 

And that, therefore, there should be constructed as quickly as possible a 
machine that would handle research in this region. Accordingly, we have re- 
quested here authority for an additional machine which would be built at Ar- 
gonne and be in operation perhaps in a period of 4 to 5 years. It would be a 
10- to 12-billion electron-volt proton accelerator, an energy region which seems 
to offer great promise for high-energy physics research. 

That was your testimony, Mr. Fields. 

Mr. Fietps. Yes, sir. 

Representative Hoiirretp. And you asked $15 million to do that. 

Mr. Fretps. Yes, sir. 

Representative Hoxitrretp. Now you come in with a renewed re- 
quest which, as I understand your testimony, Dr. Johnson, would also 
give us a 10- or 1214-billion, so it is approximately the same range. 

Dr. Jounson. That is right. 

Representative Hoxirietp. So it costs $27 million instead of $15 
million. 

Dr. Jounson. That is because we are going to get a much greater 
intensity out of it. The $15 million would not have bought us the 
intensity. We would have had the energy, but not the intensity. 

Mr. Ramey. Is this machine similar to one the Argonne originally 
proposed ; the injector type ? 

Dr. Jounson. No; this is a fairly conventional type machine, one 
we can build quickly and surely. 

Representative Horirtetp. Circular type? 

Dr. Jonnson. Yes. 

Representative Hotirretp. That is what I asked you last year. I 
said: 

Is this going to be the circular type? 

And you said: 


It would be a circular machine for protons— 


Dr. Jonnson. That is correct. 
Representative HottrreLp (reading) : 


About 200 feet in diameter contained in a trench. 


And you said it would be about twice as large as Berkeley. 

Dr. Jounson. That is correct. 

Mr. Ramey. Your schedule last year would have this completed in 
1960. It is now revised for when ? 

Dr. Jounson. We estimate it would be completely assembled and 
ready to turn on by July 1, 1961. 

Mr. Ramey. 1961? 

Dr. Jounson. Yes. That isthe revised schedule. 

Mr. Ramey. I thought it was 1963. 

Dr. Jonnson. You allow a couple of years for shakedown, gen- 
erously. A full-blown research program would perhaps not be under- 
way until 1963. That is contingent upon how much time it takes to 
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get it into operation. I believe that is a very generous estimate 
of time. 

Representative Hotirm.p. You do not consider then we have lost a 
year by not getting started on it ? 

Dr. Jounson. No, because we started right away. 

Representative Honirrerp. You consider your research into the 
design has gone forward and you have learned enough in the year 

Dr. Jounson. That is right. 

Representative Horirietp. To make substantial changes in what 
you heretofore planned. 

Dr. Jounson. Yes. 

Representative Horirretp. And what will be the advantage now of 
this over the other ? 

Mr. Frevps. Much higher intensity. 

Representative Honirmnp. Explain what the intensity is. 

Dr. Jounson. First of all, the energy is needed to get a good yield 
of the antiprotons, that new type of particle, and there is a tremendous 
field of research to carry out with them. We also need the intensity— 
this intensity will be 1,000 times greater than we would have gotten 
from the $15 million machine. 

Representative Coz. What is intensity ? 

Dr. Jounson. The number of protons accelerated per minute. It 
would be 1,000 times greater than the $15 million machine we contem- 
plated. That amount of current is needed to get satisfactory experi- 
mental results. 

Representative Coir. Not that it makes any great difference if I 
know the answer, but will you tell me again, this will mean a greater 
intensity of what ? 

Dr. Jounson. Of a beam that comes out of the machine of a larger 
number of protons per second. 

Mr. Frevps. Actual particles. 

Representative Coin. It increases the intensity of protons ? 

Dr. Jounson. That is correct, and these are the particles you use 
for the research. 

Representative Corr. Now I know what you are talking about but I 
do not understand it. 

Representative Horirrerp. A thousand times what the other would 
have done ? 

Dr. Jounson. That is right. 

Representative Horir1reLp. With double the expense you can increase 
it a thousand times ? 

Dr. Jounson. That is right. That is why we gave up the other 
scheme. 

Representative Corr. Do you think if you wait another year you 
might raise that up to 5,000? 

Dr. Jounson. We are not likely to, no. It was a matter of 
deciding between one type of mi: achine or another type of machine. 
We knew the characteristics of both types of machines, but at that 
time we had not really considered the problem carefully or knew what 
was needed. Our scientists were not even at work on it at the time 
we asked for authorization last year, but they went to work immedi- 
ately. Now the preliminary plans are in good shape. 
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Mr. Ramey. What is the status of the MURA ? 

Dr. Jomnson. That project has been going ahead in the study phase 
during the past year and I feel that they have demonstrated the 

validity of the principle that they were working on, but I do not believe 
that we could foresee building such a machine at the present time. 
We would not know whether this is the kind of machine that we 
would want to build or not. It takes time to consider these things. 
And I am quite sure we would not think of going ahead with a m: chine 
of that kind for a number of years even if the : money were available. 

Representative Houtrienp. Was that the project that Dr. Zinn pro- 
posed ? 

Dr. Jounson. No, that was Midwest University Research Associa- 
tion. 

Representative Hortrieip. The one he opposed ? 

Dr. Jounson. I do not think it is fair to say he opposed it. 

Representative Horirmxp. It was rumored he resigned because of 
Commission rejection of the original Argonne accelerator proposal. 
Is there any truth in that? 

Dr. Jounson. Indeed I do not know the truth of the rumors. 

Representative Price. This is the same program. 

Mr. Frexps. It is the same program you heard about at the time he 
resigned, yes, sir. 

Representative Price. Universities like Midwestern, Ohio, Illinois, 
Notre Dame. 

Mr. Fiexps. Yes. 

Dr. Jounson. It might interest you, we have been surveying the 
scientific community to see what substantial interest there was back 

of this Argonne plan and I have a number of letters already available, 
one just came in which is typical of the majority that have been re- 
ceived so far. I cannot put my finger on it but I will just quote from 
memory. 

The head of the physics department at the University of Iowa closed 
his remarks by saying that he thoroughly endorsed this program that 
we are contemplating at Argonne Laborator y. 

Representative Horirreip. This was the project last year you were 
going to put 

Dr. Jounson. At Argonne. 

Representative Honirmip. At Argonne. 

Dr. Jonnson. Yes. 

Representative Price. The universities do not want it at Argonne. 
There seems to be a little battle among universities as to where they 
actually want it but they do not want it at Argonne. 

Dr. Jounson. There is a difference of opinion, Mr. Price, but let 
me quote f this letter from the head of the department of physics at 
the University of Iowa. I think they heartily endorsed the university 

rogram providing it was also the decision of ‘the Commission to locate 
the 1214-billion volt weak focusing machine at Argonne National 
Laboratory to satisfy immedi: ate requirements. 

Representative Price. That is under the department of physics, 
and I happened to serve on the Board of Visitors of West Point, 
and the dean of engineering of Iowa was on the Board and he indi- 
cated that he want it at Iowa. There are differences of opinion in 


the Middle West. 
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Representative Hoxtrretp. The universities wanted it in the Mid- 
west; did they not ? 

Mr. Fretps. Yes; and they wanted it—well, the project was a long- 
range one to begin with. They wanted it to go forward. They wanted 
an installation, separate from the Argonne National Laboratory, 
which would, in effect, amount to another national laboratory. 

Representative Horrrmip. Which would be free from interference 
of Commission direction. 

Dr. Jounson. That is right. 

(Discussion off the record.) 

Dr. Jounson. There was a substantial body of opinion in favor 

of putting this Mura project at a new site, but it was by no means 
unanimous. 

Mr. Ramey. It is not going to be authorized or planned for some 
years ¢ 

Mr. Frevps. We have no plans to request authorization, and, as a 
matter of fact, we are working with them, I think you should know, to 
see how their efforts can be welded into the Argonne effort and bring 
these things together. We believe there should ‘be a high energy phy- 
sics program in the Middle West because it is an area where there 
is probably the greatest congregation of physicists in the United 
States. We believe that with the right kind of collaboration it could 
be extremely productive. You do not have any installations in the 
Middle West like the Radiation Laboratory on the west coast; noth- 
ing like the Brookhaven Laboratory on the east coast. We really 
feel there should be this collaboration. It is going forward very effec- 
tively and there are some proposals that the chancellors are pro- 
ceeding with now that would provide more effective arrangements 
for participation of all the universities. And we feel that, given a 
little time, this is all going to be pulled together quite effectively. 

Representative Horrrretp. But it will be located at Chicago? 

Mr. Frevps. It will be part of the Argonne Laboratory program 

Representative Horirretp. Do you think that is isolated far enough 
from the collection of scientists in and around Chicago and that area; 
that they will not get the maximum utilization of it? 

Mr. Freips. These big machines have to be isolated, it seems to me, 
from all but the operating installation itself. If you put it on a uni- 
versity campus it is good ‘for that university. 

Representative Hottrtei. I was thinking of the distance from the 
scientists rather than any other point of isolation. 

Dr. Jounson. The Argonne Laboratory is about as centrally located 
as you could find. It is close to the Chicago Airport. 

Representative Horrrmrp. That is what I wanted to point out. 

Dr. Jonnson. About equal distance from everybody. 

Representative Price. I think what they are more interested in 
than anything else are the facilities to which they have exclusive 
use where they do not run into allocations of time as against Commis- 
sion scientists and the university people for working. 

Mr. Fretps. I think we are going to get the right kind of collabo- 
ration on this in due nant 

Representative Core. I do not understand. You say you are not 
asking for this thing you aE ave been talking about and T understand 
you have been talking about the thing you are asking for. 
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Mr. Fietps. No, sir. The reference last year was to the so-called 
dream machine. 

Representative Cotz. Dream ? 

Mr. Fre.ps. Dream. 

Representative Corr. This 27 million is not the dream machine, 
then ? 

Mr. Friexps. No, sir. 


NEED FOR HIGH ENERGY ACCELERATOR 


Dr. Jounson. I if I could summarize the need for this machine 
as I see it ? 

Representative Honirtetp. Yes. 

Dr. Jonson. In the first place, I think science needs it because it 
is a unique energy range with a unique intensity and there is a large 
field of research to be done with it, regardless of where it is in the 
world. 

In the second place, I think the United States needs it because the 
Russians are going ahead vigorously in this field. The British are 
going ahead with a 7-billion-volt machine. 

Representative Cote. Need what? 

Dr. Jounson. The $27 million machine. 

Representative Coz. Now we are back on what we started to talk 
about. 

Dr. Jonnson. Right. 

Representative Coir. That is good. 

Dr. Jounson. In the third place, I think the Middle West needs it 
because there is a large group of nuclear physicists there and several 
of the Midwest theorists have left the Midwest to go to the east or 
west coast where they can get closer associations with the facilities 
there, and this is going to help maintain the quality of science teach- 
ing in the Middle West. 

In the fourth place, I think the Argonne Laboratory needs it be- 
cause it is going to help them tremendously in their relations with 
universities. 

Mr. Freips. Let me point out that it has an effect on all the pro- 
grams. 

Representative Hoxrtrtetp. This is a sizable sum, of course. It is 
going to be very important that we have every justification possible 
if we expect to get this passed on the floor. 

(Discussion off the record. ) 


REAUTHORIZATION OF PROJECTS PREVIOUSLY AUTHORIZED 


Representative Corr. At the next meeting would you indicate what 
items are being reauthorized in this bill which were authorized but 
abandoned in the last authorization bill? I mean, there are at least 
two in your statement. 

Mr. Frexps. Yes. 

Representative Corr. Is that all of them? 

Mr. Fretps. That is all that I am informed of by the Controller. 

When you say “abandoned” you mean superseded, perhaps? 

Representative Corr. Yes. Because the authorization of last year 
contained a fund for these same projects. This total of $216 million, 











AUTHORIZING LEGISLATION 65 


does that include the dollars that were authorized for these two proj- 
ects last year or is this the net increase? 

Mr. Burrows. It includes them except for the $14 million increase 
in the experimental breeder reactor as shown. You have to add 14 
to the 216 to get the total. 

Repr esentative Cone. What I am w ondering is, could we reduce this 
authorization by just adding to previous authorizations, if you see 
what I mean? Add only the net increase rather than the total cost. 

Mr. Burrows. We are doing this in one case. 

Representative Coz. Why can you not do it in the other one? 

Mr. Burrows. The scope of the project is different and therefore we 
thought we should come in with the new project. 

Representative Coir. That is very commendable of you. 

Representative Horirtetp. We are faced with a practical situation. 

(Discussion off the record.) 

Representative Hoxirretp. Can you furnish the other information 
requested by Senator Jackson by next meeting? 

Mr. Fretps. Yes, sir. 

Representative Hotirretp. Have you appeared yet before the full 
Appropriations Committee ? 

Mr. Fretps. No, sir; we have not. 

Representative Hotirtep. The committee stands adjourned. 

(Whereupon, at 4:15 p. m., the subcommittee adjourned, subject to 
the call of the Chair.) 
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APRIL 16, 1957 


Conaress oF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION 
” THE JOINT COMMITTEE ON ATOMIC ENERGY, 
Washington, D. C. 

The subcommittee met, pursuant to recess, at 2:00 p. m., In room 
F-88, the Capitol, Hon. Chet Holifield (chairman of the subcom- 
mittee) presiding. 

Present: Representatives Holifield (presiding), Durham, Cole, 
Price, Dempsey, and Patterson; and Senators Pastore, Hickenlooper, 
and Dworshak. 

Also present: K. E. Fields, General Manager; Adm. Paul F. Foster, 
Assistant General Manager for International Activities; William 
Mitchell, General Counsel; Don S. Burrows, Controller; J. C. John- 
son, Director, ne of Raw Materials; E. J. Bloch, Director, Divi- 
sion of Production; Gen. A. D. St: arbird, Director, Division of Mili- 
tary Application; W. K. Davis, Director, Division of Reactor Devel- 
opment; Dr. T. H. Johnson, Director, Division of Research; Dr. C. W. 
Shilling, Acting Director, Division of Biology and Medicine; H. A. 
Stanwood, Division of Biology and Medicine; J. A. Derry, Director, 
Division of Construction and Supply; R. R. Edwards, Division of 
International Affairs; F. J. McCarthy, Jr., Assistant Controller for 
Budgets; J. A. Miller, Deputy Assistant Controller for Budgets; 
Bryan La Plante, congressional liaison. 

Staff members present: James 'T. Ramey, executive director ; Messrs. 
Norris, Brown, Toll, Conway, and Selkowitz. 

Representative Ho.irimetp. The committee will be in order. 

This afternoon we are meeting to continue the hearings on the re- 
quested authorization for the appropriation of money for ‘the purposes 
of acquisition or condemnation of real property or facilities, or for 
plant or facility acquisition, construction or expansion. 

During the first meeting of the subcommittee last Wednesday after- 
noon, General Manager F ‘ields testified as to three requested revisions, 
and indicated that the AEC was now requesting authorization for 
$216,450,000 rather than $202,450,000, which was the amount of the 
original request. 

Last week Mr. Fields also testified as to certain specific projects 
which were included in his statement on that date. 

I would like to place in the record at this time the following mate- 
rials recently received from the AEC which concern the requested 
authorizations : 

1. Letter dated April 10, 1957, from Mr. Strauss to Mr. Durham 
concerning the three proposed revisions to the authorization bill; 
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2. Unclassified AEC statement entitled “Revisions to Analysis of 
Proposed Bill Dated March 1, 1957” ; 

3. Letter dated April 15, 1957, from Mr. McCarthy, AEC Assistant 
Controller for Budgets, to Mr. Ramey, and tables F and G forwarded 
by that letter. 

4. Letter under date of April 10, signed by Mr. Fields, concerning 
58-a-1, offsite access roads in the amount of $750,000. 

5. Submitted for the record, amount of unexpended balances pro- 
jected for June 1957 (see p. 41). 

(The information referred to follows :) 

APRIL 10, 1957. 
Hon. Cari T. DURHAM, 
Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 


Dear Mr. DuRHAM: On March 1, 1957, I transmitted for your consideration 
proposed legislation to authorize appropriations to the Atomic Energy Com- 
mission of $202,450,000 for plant acquisition and construction. Recent develop- 
ments have resulted in the need for certain revisions to this proposal. These 
revisions are described briefly below: 

(1) The recent fire at Paducah has demonstrated a need for certain modi- 
fications in the gaseous diffusion plants as a protection against the occurrence 
of similar fires which could be more disastrous to production facilities than the 
one already experienced. These modifications should be undertaken as quickly 
as possible to further insure uninterrupted operation of the existing plants. 
An additional project, 58—b-7, “Reduction of fire hazards—gaseous diffusion 
plants, Oak Ridge, Paducah, and Portsmouth,” is therefore proposed for author- 
ization at an estimated cost of $12 million. 

(2) The legislation transmitted to you on March 1, 1957, included a proposed 
authorization of $5 million for project 58-e—6, “Project Sherwood plant.” To 
provide authorization for phase II construction consisting of the building to 
house the model “C” device and for the associated electrical power supplies, it 
is necessary to increase the amount proposed for authorization from $5 million 
to $7,750,000. 

(3) Public Law 141, 84th Congress, Ist session, included an authorization 
of $14,850,000 for project 56—-b-2, “Fast power breeder pilot facility (HBR II).” 
As a result of recent studies which have resulted in a more definite determi- 
nation of requirements and which reflect the experience we have obtained with 
other reactors in the meantime, and as a result of the rise in construction costs, 
the current estimated cost of this project is $29,100,000. We are therefore pro- 
posing to amend the original authorized cost for this project by including an 
additional section (sec. 107) in the authorization bill now being considered by 
your committee. 

To facilitate your consideration of this proposal, I am enclosing three copies 
of a statement itemizing the changes required to the proposed bill now being 
considered by your committee. I am also forwarding, under separate cover, 
2 copies of a classified document containing the data sheets relating to the 
revisions, and 3 copies of an unclassified document containing an analysis of 
the revisions. 

The Bureau of the Budget has advised us that enactment of this legislation 
would be in accord with the program of the President. 

Sincerely yours, 
— - ——_—, Chairman. 

Enclosures as listed. 


UNITED STATES ATOMIC ENERGY COMMISSION—REVISIONS TO ANALYSIS OF 
PROPOSED BILL DATED MarcH 1, 1957 


The pages included in this document supersede the following pages included 
in the Analysis of Proposed Bill for Authorization of Appropriations for Plant 
Acquisition and Construction, dated March 1, 1957: 


New page Supersedes page 
Project 58—b-7, page 9a New project 
Project 58-e—6, page 26 Project 58-e—6, page 26 
Project 56—b-2, page 44 Revised project amending 1956 author- 


ization 
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58—b-7. Reduction of fire hazards—Gaseous diffusion plants—Oak Ridge, Pa- 
ducah, and Portsmouth, $12 million 

This project provides for design and construction modifications that will be 
undertaken in fiscal year 1958 to the gaseous diffusion plants and related princi- 
pal auxiliary facilities at Oak Ridge, Paducah, and Portsmouth to reduce po- 
tential fire hazard. The extent to which these modifications may be required 
has not been fully determined and it may be necessary at a later date to pro- 
vide additional authority over that requested here. The modifications planned 
would provide for modifications to roof construction, systems for detecting, 
extinguishing and protecting against fires in plants, and to other process and/ 
or auxiliary systems. The overall objective of this project is to reduce the 
vulnerability of these production facilities to potential fire hazards, to reduce the 
damage to production facilities to a minimum in case of fire, and thereby further 
insure continued uninterrupted operation of existing gaseous diffusion plants 
at their rated capacity. 

The gaseous diffusion facilities have been constructed over a 13-year period 
in order to meet production requirements. The construction of these plants 
has generally measured up to a standard of fire protection equivalent to the 
standard for facilities benefiting from an “improved risk” classification. How- 
ever, aS a result of recent tests and experience involving fires in large indus- 
trial buildings having metal deck roof systems with conventional asphaltic 
vapor barriers (like those at gaseous diffusion plants), the Associated Factory 
Mutual Insurance Cos., in February 1957, issued a revision of its data 
sheet 1-28 which supplements the factual copyrighted report entitled “Insulated 
Metal Roof Deck Fire Tests—May 1955.” This revision classified metal roof 
deck systems with conventional asphaltic vapor barriers as combustible con- 
struction. 

in November 1956, AEC experienced a fire in an auxiliary building of the 
Paducah diffusion plant. Investigations of the fire have revealed that there are 
insufficient fire protecting, detecting, and extinguishing systems built into 
gaseous diffusion plants, and that roof structures are susceptible to complete 
damage by fire with ultimate failure of parts of the structural system. Should 
a fire similar to the one at Paducah occur in one of the major buildings of the 
gaseous diffusion plants, it is doubtful if the fire could be brought under control 
without serious loss of a substantial portion of U—235 production facilities, the 
total replacement cost of which approximates $8 billion. 

Costs estimates for this project are: 





Engineering design and inspection__- re Sr eR tacit ind Si th vice Rcd ea S800, 000 
Construction Se ee cP ae Misi bhi teed oe ey Bee 
Gontingeney, 20 Heoenta 3s on en i ee eee 1, 000, 000 

Total —- eS ee Re TSP |S NLM OE pa me ee ee 12, 000, 000 


d8-e-. Project Sherwood plant, $7,750,000 

This project provides for the construction of supporting installations neces- 
sary at the several sites where controlled thermonuclear research is in progress. 
The program which has as its goal the controlled release of energy from the 
fusion of light nuclei is being actively pursued at three major sites (Liver- 
more Laboratory, Princeton University, and Los Alamos), and is ably supported 
by smaller projects at a number of other sites (Oak Ridge, New York Uni- 
versity, etc.). 

Several decisions concerning the assembly of large experimental models and 
their supporting installations in the controlled thermonuclear program are 
awaiting the successful operation of smaller models and the resolution of tech- 
nical and theoretical problems. This project will provide for the construction 
of such installations as those developments may dictate. Within the estimate 
of $7,750,000, the Commission already has imminent requirements for 
$6,150,000. 

One of these requirements ($5,600,000) provides for a two-phase construction 
program on long-term leased or purchased land at Princeton University. The 
tirst phase will provide office, laboratory, and other supporting installations for 
the scientific and operating staff required for the experimental program and 
will also be used for the initial assembly and testing of components for the de- 
vice. The second phase consists of the building to house the model C device 
and for the associated electrical power supplies. The device and the power 
supplies necessary to operate it are estimated to cost $17,500,000 and will be 
budgeted under the appropriation for “Operating expenses.” 
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The other known requirement, in the amount of $550,000, covers construction 
at the University of California Radiation Laboratory at Livermore. This con- 
struction will house the electrical system involved in the experiments, and pro- 
vide for capital alterations needed for the controlled thermonuclear effort at 
this laboratory. 

The balance of the estimate, amounting to $1,600,000 is to cover unprogramed 
construction which may be required as a result of successful operations of 
smaller models and through resolution of technical and theoretical problems. 

The cost elements pertaining to this project are not available at this time. 


56-b-2. Fast power breeder pilot facility (EBR-II), National Reactor Testing 
Station, Idaho, $29,100,000 

This project was authorized under the same title (site unspecified) for fiscal 
year 1956 at $14,850,000. A revised cost estimate of $29,100,000 calls for a new 
authorization, though the scope of the project is essentially the same. 

This facility (EKBR-II) will be a completely integrated plant incorporating 
a nuclear reactor, a steam-electric plant, a fuel reprocessing and refabrication 
plant, and related service buildings. The reactor is to be an experimental fast 
breeder, cooled with sodium and fueled with U-235 or plutonium. It will pro- 
duce 62,500 kilowatts of power (heat) which will be converted to 1,250 pounds 
per square inch, 850° F. superheated steam used to drive a 20,000-kilowatt 
extraction-condensing, high-efficiency steam turbine and generator. Spent fuel 
will be decontaminated and refabricated into fuel for reuse in the reactor. This 
project will be located at site 16, NRTS, near the eastern border of the testing 
station. Because EBR-II is an integrated plant, its operation will yield per- 
formance information which can be extrapolated to full-scale plant operation, 
including the feasibility and projected cost of fuel recycling. This information 
will be important to determining the economic feasibility of full-scale central- 
station powerplants. 

The principal elements comprising the increase of $14,250,000 are (1) an 
increase of $6,180,000 for the reactor and power cycle portion of the facility 
due to a 20-percent increase in manufacturing construction costs, additional 
provisions for safety, additional reliability in pumping sodium, increased electri- 
cal capability, higher estimate for the steam generator, and rock excavation re- 
quired at the site not originally anticipated; (2) an increase of $6,570,000 in the 
process plant resulting from experience with the construction of the fuel fab- 
rication facility, ANL, and further realization of the complexity in design, con- 
struction, and equipment installation for such a plant; and (3) costs of $1,500,000 
for development of site 16, NRTS, which were not previously centemplated. 

The planned phasing of this project provides for starting first with the 
engineering and construction of the integrated reactor facility, exclusive of the 
power and fuel processing plants. The $14,850,000 amount previously appro- 
priated will finance this portion of the project. The balance of the work will 
be started in fiscal year 1959, funds for which will be included in the fiscal 
1959 budget submission. 

The major cost elements for the EBR-IIT are: 


Engineering, design, and inspection___--__~_ Se ae aaa $2, 400, 000 
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perv emnente £0 19d... ew eiiaataimadl Se ane s 100, 000 
Main structures and equipment._.._..................._. ..... 19, 200, 000 
ae Sar CUres Bod GUNINNG@DL. .. <3 1, 025, 000 
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CO a SIS SEIS oe Cae DS ae oe ee ee eR ee 29, 100, 000 


APRIL 15, 1957. 






Mr. JAMES T. RAMEY, 
Executive Director, Joint Committee on Atomic Energy, 
Congress of the United States. 

Dear Jim: Under date of April 5, 1957, there was transmitted to Mr. Holifield 
by the general manager information which had been requested in connection 
with hearings on the 1958 authorization legislation required under section 261 
of the Atomic Energy Act. 
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In reviewing the information previously furnished, you requested further 
information to show (a) current estimated cost of active projects undertaken 
under authority available to the AEC prior to the enactment of the Atomic 
Energy Act of 1954 compared ith estimated cost shown in fiscal year 1955 
budget to the Congress, and (b) land withdrawn from the public domain for 
use by AEC during the period August 30, 1954, to present. In accordance with 
your request the above information is enclosed, 

Sincerely yours, F. J. McCartny, Jr., 
Assistant Controller for Budgets. 
Enclosures as listed. 


TABLE F.—Current estimated cost of active projects undertaken under authority 
available to the AERC prior to the enactment of the Atomie Energy Act of 1954, 
compared with estimated cost shown in fiscal year 1955 budget to the Congress 








| | | 
| Estimated in 
Project No. Title fiscal year Current C hange 
| 1955 budget estimate 
| to Congress 
? _— _ —- —~—_——______—_— | |} |] ee 
| 
RAW MATERIALS 
101-5006 Offsite access roads $2, 500, 000 $2, 500, 000 0 
111-2001 Monticello, Utah, processing plant expan- 1, 500, 000 1, 998, 000 $498, 000 
| sion, 
| | 
| SPECIAL NUCLEAR MATERIALS | 
224-5004 | Improvement, alteration, and additions, | 410, 000 | 331, 000 —79, 000 
to existing research facilities, Oak Ridge. 
224-5066 | Expansion, and additions, to feed mate- | 83, 000, 000 | 76, 113, 000 | —6, 887, 000 
| rials facilities, | 
224-5209 | Fabrication plant for fuel elements 10, 000, 000 | 12, 000, 000 2, 000, 000 
224-4061 |} Improvements, alterations, and additions, 1, 030, 000 | 1, 087, 000 57, 000 
| to existing production facilities. | | 
224-4006 | Modification of plant 425, 000 365, 000 | —60, 000 
224-4070 | Production plant 260, 000, 000 235, 950,000 | —24, 050, 000 
224-E-3014B Renovation of MCW_._--- 2, 475, 000 | 2, 275, 000 — 200, 000 
224-E-3078 Gaseous diffusion plant and related facili- | 350, 500, 000 258, 490, 000 —92, 010, 000 
| ties, Oak Ridge. | | 
224-E-3501 | Gaseous diffusion plant and related facili- | 408, 600,000 | 316, 225,000 | —92, 375, 000 
ties, Paducah. 
224-E-3701 Gaseous diffusion plant and related facili- | 1, 152,500,000 | 755, 600, 000 | —396, 900, 000 
ties, Portsmouth | | | 
224-2052 Alloy development plant | 45, 000, 000 38, 799,000 | —6, 201,000 
223-5005 Additional, chemical waste storage facil- | 6, 000, 000 | 1, 600, 000 —1, 400, 000 
ities | , 
223-5010 Improvements, alterations, and additions | 1, 900, 000 1, 321, 000 | — 579, 000 
to existing plant facilities. | 
293~F012 Engineering charging and discharging fa- 350. 000 313, 000 37, 000 
cilities 
223-5013 Alterations and additions to Hanford 100, 13, 000, 000 13, 000, 000 0 
200, and 300 areas. | | 
223-4002 Pile charging and discharging facilities 500, 000 403, O00 97, 000 
223-4015 Improvements, alterations, and additions 1, 620, 000 1, 138, 000 — 482, 000 
to existing production facilities. | | 
223-4019 Monitoring system detection of leaking 250, 000 293, 000 | 43, 000 
process tubes, Hanford 
223-4020 Production facilities, Hanford 800, 000 627, 000 173, 000 
223-4022 Pile modification facility 27, 472, 000 27, 019, 000 — 453, 000 
223-2041 Effluent water monitoring improvement, 550, 000 532, 000 —18. 000 
Hanford. | 
223-E-2061 | Plant expansion, Hanford 175, 500, 000 161, 000, 000 | + —14, 500, 000 
223-E-2062 Separations plant, Hanford 75, 000, 000 &3, 200, 000 8, 200, 000 
223-E-2063 Production facilities, Hanford 7, 900, 000 8, 101, 000 | 201, 000 
293-1078 | Production facility, Hanford 64, 490, 000 64, 207, 000 — 283, 000 
223-9040 Land acquisition, Wahluke Slope and 1, 244, 610 3, 675, 000 2, 430, 390 
other leased land 
226-5001 General plant projects, SRP and Dana 1, 500, 009 1, 383, 000 | — 117, 000 
Savannah River projects 1, 500, 000, 000 | 1, 378, 650,000 | —121, 350, 000 
WEAPONS 
3-300-4001 Weapons construction projects 132, 628, 013 120, 364.000 | —12, 264, 013 
and 1007 | 
3-3139 5016 Plant facilities 5. 000, 000 3, 859, 000 | —1, 141, 000 
3-3139 5013 Storage site modifications 1, 480, 100 1, 006, 000 — 474. 000 
ind 4028 } 
$-3100- 5007 Radiochemistry building 2, 095, 000 2, 195, 000 100, 000 
3100-3002 Demolition of vacated structures 750, 000 138, 000 312, 000 
4 3100-2016 Divisional laboratory, and administra- 5, 900, GOO 5, 947, 000 | 17, OOO 
tion buil lin | 
71-02 Project Sherwood 1, 610, 000 1, 588, 000 4, 000 
3-271-A5001 Research facilities 1, 100, COO 5, 416, 000 1, 316, 000 
$- 244-3085 Expansion of facilities $, $57, 000 4, 437, 000 Q 


See footnotes at end of table. 
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TABLE F.—Current estimated cost of active projects undertaken under authority 
available to the AEC prior to the enactment of the Atomic Energy Act of 1954, 


compared 


with estimated cost shown in 


Congress—Continued 


Project No. 


442-5003 
442-4003 
442-4008 
442-4015 
442-4016 
442-3001 
442-3006 
442-2001 
442-1001 | 
441-5011 | 


441-2016 
441-1031 
445-5003 | 
445-4002 
445-1001 
424-4025 


524-5029 
537-4002 
562-4019 
562-4022 


724-9068 
723-4008 D 
723-4008 B 


723-3050A 
723-9093 and 


0052. 
731-5002 . 


Titk 


REACTOR DEVELOPMENT 


Fuel fabrication facility ....... 
Plant modification, Chicago 

3 hot caves, ANL 

Breeder program mockup facility 
Facilities for BWER_- 
Restoration of Palos Park 

Zero power reactor, A NL 
Submarine thermal reactor 
Restoration of campus facilities 


Increased chemical processing plant capa- | 


city. 
ANP ground test facility 
Chemical processing plant 
Army package power reactor, No. 1 
Reactor room compartment, STR, mark B 
Submarine intermediate reactor, mark A 
Engineering test equipment 





PHYSICAL RESEARCH 


Fission products plant_- 

Heavy ion accelerator 
Alternating gradient synchrotron 
Heavy ion accelerator, Yale 


COMMUNITY 


Site development, Oak Ridge 

Additional fire station, Richland 

Additional junior high school facilities, 
Richland. 


Additional grade school facilities, Rich- | 


land. 

Additional water supply and sewage 
facilities, Richland 

Housing program, group 17, Los Alamos 


1 Estimate in fiscal year 1954 budget to Congress. 
2 Estimate in fiscal year 1956 budget. 


fiscal year 


Estimated in | 
| Current 
estimate 


fiscal year 
1955 budget 
to Congress 


, 000 
), O00 
50, 000 
500, 000 
, 000 





250, 000 | 


700, 000 
18, 000, 000 
900, 000 
10, 654, 000 


16, 666, 000 
32, 188, 400 
2 2, 100. 000 


18, 000, 000 | 


. 847, 000 
835, 000 


1, 544, 000 
1, 200, 000 
20, 000, 000 
1, 200, 000 


1, 608, 000 


95, O00 
480, 000 


700, 000 


2, 000, 000 | 


1, 550, 000 


1955 


budget to the 


Change 


$000, 000 | $1, 000, 000 
2, 420, 000 0 
338, 000 | 88, 000 
344, 000 — 156, 000 
1, (00, 000 250, COO 
303, 000 53, 000 
600, 000 — 100, 000 
16, 500, 000 | 1, 500, 000 
312, 000 | — 588, 000 
| . . 
11, 180, 000 | 526, 000 
14, 789,000 | —1, 877, 000 
34, 273, 000 2, O84, 600 
1, 600, 000 — 500, 000 
19, 500, 000 | 1, 500, 000 
27, 697, 000 150, 000 
835, 000 2 
2, 006, 000 | 4652, 000 
1, 700, 000 | 500, 000 
26, 000, OOO | 6, OOO, OOO 
1, 821, 000 | 621, 000 
| 
| 
1, 608, 000 | 0 
95, 000 0 
230, 000 — 250, 000 
225, 000 — 475, 000 
1, 760, 000 — 240, 000 
1, 458, 000 — 92, 000 


TABLE G.—Land withdrawn from the public domain for use by AEC 
period Aug. 30, 1954, to present 


Location 


1. San Juan County, Utah (Public Land Order 1011, 
published in the Federal Register Sept. 28, 1954). 

2. Mesa County, Colo. (Public Land Order 1135, pub- 
lished in the Federal Register Apr. 26, 1955 


3. San Miguel ¢ 


Younty, Colo 


4. Grand County, Utah 


5. San Juan County, Utah 
6. Nye County, . 
7. Grant and Franklin Counties, Wash 


Nev 


8. Butte, Clark, Bingham, Bonneville, and Jefferson 


Counties, I 


laho. 


9. San Miguel County, Colo 
10. Imperial County, Calif 


1 Sec. 161 of the 
to acquire suc h material, property, equipment, and 


2 Application has been submitted to the Department of the Inter 
but actual withdrawal has not been accomplished. 
ecutive Order No. 10355, dated May 26, 1952. 


Atomic Energy Act of 1954 authorizes tl 


wcll 


Withdrawal is reque 


Acres 





during the 


Authority ! 


80 Executive Order No. 10355, dated 


40) 

220 
38, 400 
1, 240 
148, 500 


4&5 


40 


ior lor wit 


May 


ty 


Do. 


‘ommission in the ne 
Sit Ma leem necess 


19 


rmance of its functions 


wy. 


hdrawal from the public domain, 
sted under the provisions of Ex- 
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Apri 10, 1957. 

Hon. Cuet HOvirieLp, 

Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Energy, 
Congress of the United States. 

DeAR Mr. Ho.irietp: During the course of a recent review of all of the 
projects in the authorization bill now pending before your subcommittee, we 
have found that project 58-a-1 for offsite access roads, in the amount of 
$750,000, is not necessary at this time and you are therefore advised that it can 
be deleted from the bill. 

Our review has indicated that requirements which may arise during the 
course of fiscal year 1958 can probably be met from the balance of the fiscal 
year 1957 authorization which is not now fully committed. 

The proposed deletion of the project has been discussed with the Bureau of 
the Budget and they have indicated no objection. 

Sincerely yours, 
K. E. Fretps, General Manager. 

Representative Hotirmxp. Today it is proposed that we go through 
item by item in the requested authorization bill. It is understood 
that Mr. Fields or some other representative of the AEC staff desig- 
nated by him will provide an explanation as to each item, and oppor- 
tunity will then be provided for questions by any of the members, 
or by the staff of the committee. 

In view of the additional information requested at our last meeting 
concerning the AKC power demonstration program, and particularly 
in view of Mr. Cannon’s remarks on the floor of the House today, I 
believe we should defer discussion of the reactor power demonstration 
program items until after the Easter recess of the Congress. 

As in the past, the record of today’s hearing will be submitted to 
the AEC for editing prior to publication. Therefore, although clas- 
sified matters will be discussed, you may, of course, testify without 
regard to security classification. 

We are very glad to have you here this afternoon, Mr. Fields, and 
other gentlemen of the AEC staff. Unless you have some other sug- 
gested approach, let us begin with project 58—a-—1. 

Will you please proceed ? 


STATEMENTS OF K. E. FIELDS, GENERAL MANAGER, W. K. DAVIS, 
DIRECTOR, DIVISION OF REACTOR DEVELOPMENT, DON §S. BUR- 
ROWS, CONTROLLER, E. J. BLOCH, DIRECTOR, DIVISION OF PRO- 
DUCTION, WILLIAM MITCHELL, GENERAL COUNSEL, DR. C. W. 
SHILLING, ACTING DIRECTOR, DIVISION OF BIOLOGY AND MEDI- 
CINE, GEN. A. D. STARBIRD, DIRECTOR, DIVISION OF MILITARY 
APPLICATION, ADM. PAUL F. FOSTER, ASSISTANT GENERAL 
MANAGER FOR INTERNATIONAL ACTIVITIES, AND DR. T. H. 
JOHNSON, DIRECTOR, DIVISION OF RESEARCH, ALL OF THE 
ATOMIC ENERGY COMMISSION. 


Mr. Fretps. I would only like to make this comment, Mr. Chair- 
man: I believe we have supplied to you or the staff such material as 
was requested at the last meeting, with the exception of the informa- 
tion that would be necessary as a result of Senator Jackson’s letter 
to you. We are working on this and will supply it to you as soon 
as we can. 








74 AUTHORIZING LEGISLATION 


(Nore.—This information was furnished by classified letter dated 
May 10, 1957.) 

Mr. Frexps. I believe we have one other item which perhaps we 
could take up later, It deals with alternative language with respect 
to certain projects which would provide increased authorization for 
the projects rather than superseding authorization. We have not 
supplied it to you yet. . 

With those two exceptions, I believe we have supplied you with 
everything that was requested at the last meeting. 

Representative Howirrerp. You will have some extra time, then, 
to comply with Senator Jackson’s request, and also to analyze the 
speech which Mr. Cannon made on the floor today. I was apprised 
he was going to make a speech but I did not know when he was going 
to make it, and I was not on the floor when he made it, but I under- 
stand on the floor he did challenge the authority under which the 
AEC has acted on quite a number of programs. 

Needless to say, the staff will undoubtedly be studying the speech 
and analyzing it during the Easter recess. Then, as soon as we come 
back, we will try to take up such points as seem indicated to be taken 
up at that time, and also the other points that are in this bill which 
we might not get to today. 

Mr. Fiexps. Yes, sir. I am not aware of the remarks made today. 
I have heard there were remarks made, but we have not had access 
to them. We were unaware of this matter coming up. We will, of 
course, be studying it carefully, too. 


OFFSITE ACCESS ROADS 


Mr. CHarrMan. The first item is $750,000 for offsite access roads. 
Since the preparation and submission of this authorization request, 
we have reviewed our various programs, and I believe that this par- 
ticular item could be deleted from this year’s request. We do have 
outstanding some unused authority in the event it becomes necessary 
to provide additional access roads. At the moment, I believe it is our 
feeling we will not need this. 

Representative HoirreLD. In your presentation of the carry-over 
funds which I requested, did you indicate the amount of carry-over 
that you have in this item ? 

Mr. Frexips. I think we did, did we not, Mr. Burrows? 

Mr. Burrows. Yes, sir. 

Mr. Frevps. Table A would provide this information. 

Mr. Burrows. That has been provided, Mr. Chairman. 

Mr. Frevps. It is on page 3 of table A. 

We had authorization in the 1957 act for $2,873,000; our current 
estimate is $2,075,000. We believe this will be sufficient for our pur- 
poses for the next fiscal year also. 

Representative HoviFrevp. Is this an additional authorization ? 

Mr. Frevps. This was an additional authorization we requested. 

Representative Howirrerp. Which has not been implemented yet 
with appropriations. 

Mr. Frevp. That is correct, sir. 

Chairman Durnam. How much have you got to spend on offsite 
access roads this vear / 
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Representative Horirretp. That is not a carryover then, is it? It 
is an authorization. . 

Mr. Frevps, It is not a carryover from previous years. It was an 
authorization m fiseal 1957 

Representative HoriFrerp. Then your $800,000 figure is what you 
have in the carryover 

Mr. Freips. As I understand it, we do not plan to carry even the 
*800,000 that is listed over into fiscal 1958, 

Mr. Burrows. We would have remaining in the project some $2 
million, which is our estimate of what we would need for roads now 
hefore us. 

Chairman DurHAm. Then you can get along w ithout the $750,000. 

Mr. Fimrps. Yes, sir. That is the suggested action, sir, 

Representative HoriFretp. That is important on our part. Let us 
20 to 58-b-1. 


FABRICATION PLANT 


Mr. Freips. The next group of items are special nuclear materials 
projects. The first one is a fabrication plant in the amount of $5 
million. This is a plant that we consider necessary for the produc- 
tion of hollow slugs for the production reactors. By building this 
extrusion plant there will be a cost saving in the actual production 
of these slugs, which will be a new type of slug, for the Hanford 
reactor. 

Mr. Bloch is director of the production division, and if there are 
questions on this, he will answer them. 

Representative Hontrretp. Yes. You request $5 million. What 
assurance can you give us that economy in the production will jus- 
tify that? 

Mr. Biocu. We currently are doing this extrusion on an experi- 
mental basis. So we would have experimental data plus our actual 
experience in drilling them, which is the alternate method, as a means 
for finally evaluating the economics. 

Chairman Durnam. Do you have such a plant now? 

Mr. Biocn. No, sir; we do not. We do not have an extrusion 
plant now. 

Chairman Durnam. Why is this necessary—for fabricating cores 
and other things ? 

Mr. Brocn. It is for fabricating hollow slugs for the Hanford re- 
actors. These are new fuel elements which look very promising for 
Hanford. And the only facilities we have now for fabricating metal 
is a rolling mill for rolling. Therefore, this would be an entirely 
new process for fabricating the rods from which the slugs are ma- 
chined. 

Chairman Durnam. What did you do with the fabricating plant— 
you did have one out at Hanford. Is that still operating ? 

Mr. Biocn. Sir, back in 1946 or 1947 we had a very small extrusion 
facility at Hanford. That facility was dismantled some years back. 

This would propose a facility which would give us metal quality 
similar to the rolled metal. 

Chairman Durnam. This plant is primarily directed at production 
of weapons. 

Mr. Brocn. Entirely production of materials for weapons; yes, sir. 


93894—37——6 
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Representative Hottrrep. Can any existing facility be converted ? 
Mr. Biocu. We do not have any facility of ‘this nature at all, sir. 
Representative HotirreLp. W ould this $5 million be restricted to 

brick and mortar or also include extrusion machinery ? 

Mr. Brocu. A good part of it is equipment. It is estimated that 
about $3 million of the total would be for equipment. This would 
be the biggest item. 

Representative Horirreip. Now there is a large amount of extrud- 
ing done by aluminum mills and‘other mills at this time. Are any 
of the private industry people, or will they be, in a position to do 
this on contract ? 

Mr. Biocu. We are exploring this and will explore it further. 
There are some problems. One is finding a facility with this char- 
acteristic of extrusion press that would be available for all the work 
of pertinent heat treatment facilities, run out tables, and straighten- 
ing devices. 

‘Another—it is difficult for us in all of our metal for our produc- 
tion reactors to set a final specification. 

Representative Horirreip. In other words, you are really not to 
the point of commercial production on this item, you are still in the 
experimental stage of it. 

Mr. Brocn. That is right, because the final test is how the metal 
performs in the reactors and when we encounter problems in the 
reactors, which frequently and all through our history we have, it 
necessitates our going back and changing s some feature of our actual 
fuel processing cycle. 

Mr. Fietps. This is a production facility in the sense that it will 
fabricate a great many rods. It is not experimental in that sense. 
There is a necessity of change in design, as I understand. 

Representative Hourrrevp. The item you are producing is experi- 
mental, is it not? 

Mr. Fietps. No, sir. It isin the final material production program. 

Representative Horirrerp. I mean you have not proven it as yet to 
the point where you could set specifications and ask for it to be done 
commercially. 

Mr. Fretps. Not at this time. 

Mr. Biocu. That is correct. We have not been able to set specifica- 
tions on metals or for our reactors that we could be sure would not 
change over a period of 4 or 5 years. We have another problem : 
That is, since our fuel elements do change, we are not in a position to 
guarantee a firm load over a period of several years. 

Chairman Durnam. Why should that take different fabrication 
facilities than you already have? 

What brings about the radical change to have you build a com- 
pletely new design of the plant? 

Mr. Buocn. The plants we now have will produce solid slugs. 

Chairman Durnam. I am not a metallurgist at all, but it looks like 
it would be simpler to put a hole in a slug w vith exist ing facilities than 
to build an entire new plant to do it. 

Mr. Fretps. The volume is so big it would turn out in the end to be 
more expensive, is that not correct ¢ 

Mr. Briocu. That is really the basis for the project. We can drill 
holes through them but on the basis of the work we have done to date 
it looks as though we could save 25 to 50 cents a pound by extruding 
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these uranium slugs rather than by drilling the holes. And on the 
basis of our probable need, it means that we would recover the $5 
million in anywhere from 1 to 2 years through savings in our as 
cost. And this is really the main reason we would like to go aheac 
with this. It is another move in saving money. 

Representative Horiretp. I think the principle of extrusion as 
against machining is pretty well ouabiiie in the standpoint of the 
economy. 

Mr. Briocn. It saves a lot of waste. 

Representative Horirieip. It extrudes a long tube where otherwise 
you would have to drill each slug and it would be handled on a lathe 
basis. 

Mr. Biocn. That is correct. 

Representative Horirietp. Are there any other items in this au- 
thorization bill that are tied to this 5 million ? 

Mr. Buocn. No, sir, not in this bill. 


PROVISION FOR CONTINGENCIES 


Representative Hoririztp. You have got a 20-percent contingency, 
and that is, as I understand, in addition to the permissible 25 percent. 
You are getting a 45-percent flexibility in this item, are you not / 

Mr. Fiexps. I do not believe we have a 20-percent. It may be close 
to it. We have it listed as $850,000. 

Representative Hotirieip. That is almost 20 percent. 

Mr. Fretps. Yes, it isalmost 20 percent. It is somewhat less. 

Construction projects in general are always estimated with a con- 
tingency factor. ‘The percentage varies from 10 to 20 percent depend- 
ing upon the complexity of the item. The contingency factor is a 
normal type of addiction to an engineering estimate and should be 
included initially as a part of the estimated cost of the project. It 
is good engineering sense to do it in that fashion. The question of 
the 25-percent latitude in our authority, however, is an entirely dif- 
ferent question in our estimation. It is our recognition of the plant’s 
new type of facilities and the possibility there may be things we can- 
not foresee which would increase the cost beyond the original estimate. 

We only use this authority in the event of unforeseen things arising 
which were not contemplated when the estimate was determined. 

Representative Horirretp. Are there any questions ? 


FABRICATION PLANT 


Mr. Ramey. Who is the contractor for your plant ? 

Mr. Biocn. That has not been decided. 

Mr. Ramey. Would it be one of the two existing fabricators, Fernald 
or Mallinckrodt ? 

Mr. Brocn. Our current thinking is it would go to one of those two 
places; yes, sir. 

Representative Hontrrerp. Would this type of a rod be used in any 
of the power demonstration reactors ? 

Mr. Frevps. It is normal uranium to begin with, is it not? 

Mr. Biocn. Yes, it is normal uranium. 

I doubt it. 
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Mr. Davis. It would not be in any of the ones that are presently 
planned ; no, sir. 

Representative Horirieip. So there is no research and development 
on this that could properly be said to apply to any of these power 
demonstration reactors that have been proposed. his is strictly our 
own project. 

Mr. Fretps. This is strictly for production purposes. Whether it 
may have benefit~ !ater on or not, I do not know. 

Representative Horirietp. This is purely to increase the produc- 
tion of plutonium. 

Mr. Frerps. Yes. and reduce the cost. 









ADDITIONS TO SCRAP PLANTS 








Representative Houirietp. Turning to the question of nuclear mate- 
rials in item 5 on line 10, project 58—b—5, additions to scrap plants, 
various sites, $1,500,000. Is that connected with this? I asked you 
the question before, if there were other items and I am asking now 
if this one is an item connected with it. 

Mr. Buocn. This is an item that would enable us to piece out our 
existing scrap plants to get more capacity in view of the increased 
load that our feed m: terial facilities will be processing, and also in 
view of the possibilities of getting back scrap other than normal 
uranium. 

Representative Horirrerp. Your answer, really, then, is that it is 
not directly connected with this. 

Mr. Brocu. No, I think the best explanation I can make is this: 
That we have added to our scrap plants. In this past year we re- 
covered about 50 percent more scrap than we ever did in history, but 
even so, we did not reduce our backlog by more than 10 percent. That 
is, the volume of scrap generally is increasing. 

Representative Horirrecp. As a matter of fact, your extrusion fa- 
cility would have less scrap than a machining facility. 

Mr. Brocn. It would, sir. It would tend to give us some relief. 
Representative Hoxirretp. Let us go to page 2. 


FABRICATION PLANT 


Representative Cotz. I have a couple of questions on the extrusion 
plant. Are there any security or classification problems involved in 
this plant? 

Mr. Brocu. There would be from the standpoint of the quantity 
of materials, since it would be an index of our production. 

Mr. Fievps. What about the design of the fuel elements / 

Mr. Buocn. The detailed design of the fuel element, it is a produc- 
tion reactor fuel element, would also - classified. 

Representative Coir. The reason I ask, if security considerations 
are involved, it would support your request that the plant be under 
AEC construction, supervision and control rather than farmed out to 
plant operators. 

You did make a statement in response to Mr. Holifield’s question, 
which was a little disturbing to me, when you indicated you have not 
tested out the efficiency, advisability of these hollow rods. If that is 
so, | wonder why you feel justified in going ahead and building a 
plant to produce a commodity which has not proven it is usable. 









AUTHORIZING LEGISLATION 79 


Mr. Briocu. I was not clear. What I meant to say is that we cur- 
rently are in the process of running experiments and tests on this new 
type ‘development. We have, one, a fabrication experimental pro- 
gram going on and along with that, concurrently, we are actually 
charging some of these new type elements in the Hanford reactors. 

We would not propose to go ahead and commit this item until we 
had conclusive results from these current experiments, which we an- 
ticipate late this calendar year. 

Representative Corr. That clears up what I felt to be a false im- 
pression. 

Mr. Brocw. I am sorry, sir. 

Representative Corr. Then you are producing those experimental 
slugs through the drill process rather than the extrusion process ¢ 

Mr. Brocu. Yes, sir. 

Representative Corr. And you will not commit the extrustion proc- 
ess until you are satisfied that the hollow slug is an acceptable method 2 

Mr. Biocu. That is correct, sir. 

Representative Cone. That is all. 


MECHANICAL PRODUCTION LINE 


Representative Horirrenp. 58-b-2, mechanical production line, 
Hantord. 

Mr. Buocu. This project would provide additional facilities, largely 
equipment, in an existing building, to assure continuity of operations. 

(Discussion off the record.) 

Representative Honirreip. This is to put the second line in? 

Mr. Biocn. Yes, sir. 

Representative Horirieip. I notice in your data here you make a 
point of the fact the corrosion of process equipment in the present 
facility is a major problem. Have you had to stop your lines there 
because of corrosion of equipment 4 

Mr. Biocu. We have to shut down to replace equipment periodi- 
cally, or shut down due to decontamination work. 

Representative Horrrrm.p. This project would not be for a build- 
ing. It would be for the line inside the present building. 

Mr. Brocu. That is correct, sir. 

Representative Hotirrenp. Are there any further questions ? 

( Discussion off the record. ) 

Representative Horirrenrp. I note you have $135,000 for contin- 
gencies there. You built this line before. Do you think it is neces- 

sary to put in a contingency again 

Mr. Frets. That is a normal requirement, Mr. Holifield, in any kind 
ofa proje ct. 

Representative Honirieip. I know you have about 10 percent. 

Mr. Freip. Costs change; equipment costs change over what they 
were when we built this. 

Representative Honirimip. Will it be built on a contract ? 

Mr. Frevps. I presume the equipment will be purchased on contracts. 
I do not know about the actual construction of the line. 

Mr. Biocn. We will probably have to install the line with our minor 
construction forces, since it is right alongside of a going production 
operation and there are tie-ins to common services that would serve 
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both lines. I do not see how you could very well do this under a 
fixed-price contract. 
Representative Hortrretp. Mr. Cole. 


NEED FOR CONTINGENCY FACTOR 


Representative Corr. On that point of contingency, does this bill not 
authorize you 25 percent leeway ? 

Mr. Frevps. In addition to the amount requested for authorization : 
yes, sir. It would authorize 25 percent over the $114 million. 

Representative Hortrrrevp. Yen see, now, here is what we are doing 
again: We are carrying over, you see, this 25 percent contingency and 
adding another 10 percent contingency here, and this is not on a new 
line or a new project, as I understand it, where experiment is indi- 
cated, but it is, you might say, a duplication of an existing facility 
you already know how to build, is it not ? 

Mr. Brocn. We would try to certainly put some improvements into 
this new line. The original line was built, I think, about 1949 or 1950. 

Representative Horirretp. Yes; you would put some improvements 
in, but you are not exploring the unkown where you would have a rad- 
ical change as you would in some of your projec ts. 

Mr. Brocn. This is a preliminary estimate, sir, that is done without 
engineering. 

Mr. Frevps. It is a good many years after the original line was built. 

Representative Horirterp. What is this estimate based on if it is not 
based on an engineering survey of it by your people? Is it just a 
gcuestimate ? 

Mr. Frerps. It is based upon what we call a preliminary engineering 
estimate. It is not based on final engineering; it is not based on actu 
ally having designed every vessel in detail and then having gotten a 
price from vendors so that you would know accurately what the cost 
of the vessel will be. 

Represe _— Houirietp. Do you know what the first line cost is? 

Mr. Frexps. I do not have that information, sir. 

Representative Horirreip. Of course, 1949, the cost has changed so 
much it would probs ably be meaningless except as a guide to go by. 

Representative Corr. Do you construe the limitations cont: ained i 
section 102 with respect to this project, which says you shall not st: a 
the project unless your current estimated cost of the project is less 
than 25 percent more than what is authorized to be built—do you con 
strue that limitation as conferring an authorization for you to spend 
an amount beyond the authorization carried in this bill up to 25 
percent ¢ 

Mr. Frevps. If at the time when we start the construction costs 
have gone up that far, and we have money available to use against it, 
we would construe it as authority to do so. It is not authority to have 
appropriations in that amount, as I understand it. 

Representative Core. If it is going to cost you more than you are 
seatianaelel to spend on it, where are you going to get it ? 

Mr. Fretps. From savings, if they are available, from other proj- 
ects. But the actual amount that is authorized for appropriations 
is the amount you have indicated here. 

Representative Hortrietp. No further questions? We will go to 
58—-b-3 
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METAL TREATMENT PLANT 


Mr. Fierps. The metal-treatment plant at Fernald, Ohio, in the 
amount of $850,000. It is a project which we estimate would pay off, 
that is, we would save this amount in somewhat less than 2 years in 
the actual feed materials processed there. 

Chairman Durnam. Where is your plant now? 

Mr. Fierps. This would be located at Fernald. 

Chairman Durnam. The one you do have? 

Mr. Biocn. We have one now at Mallinckrodt for their production. 
This would permit the installation of a similar facility at Fernald in 
connection with this metal production. 

Chairman Durnam. That is the only one you have, at Mallinckrodt? 

Mr. Brocu. Yes, sir. 

Represent: itive HonirreLp, Is it being operated ? 

Mr. Fieips. Yes; by Mallinckrodt. 

Represent: itive HoirieLp. We are building it for Mallinckrodt? 

Mr. Frevps. The existing plant isan AEC Government-owned plant. 
They operate the plant. 

Representative HorrrieLp, They operate it on a contract basis? 

Mr. Frenps. Yes, sir. 

Chairman Durnam. Is this new plant absolutely necessary this year 
to the weapons program ¢ 

Mr. Fieips. You cannot say, Mr. Durham, that this plant is abso- 
lutely necessary. It isa p lant that will save you money subsequent to 
2 vears from now in the operation. In other words, in less than the 
time you will have saved $850,000 in the operation of the feed-materials 
process. 

Chairman Duruam. That is what prompted me to ask the question, 
because over in the House now we are very much in the mood of saving 
right now, presently, and not so much 2 years from now. That seems 
to be the general program over there at the present time. 

Senator Pasrore. That is not only the general program over there ; 
it seems to be the specific program. [ Laughter. | 

(Discussion off the record.) 

Chairman Durnam. The point is, I think the committee and Con- 
gress want to provide what is necessary in this weapons program, and 
if it is necessary to have it we are going to give it to you. But if 
it would not slow down production and would not give us more 
production and we can get along without it, we have to think seriously 
about that. 

Mr. Frenps. That is true. 

Representative Coir. Is it not your point that this is necessary from 
the standpoint of economy ¢ 

Mr. Frevps. Yes, sir. According to our estimates, this will pay 
off in less than 2 years. ‘Therefore, in the interests of economy, when 
we set down this budget we thought it should go forward. If the 
situation is changed I presume one reaches a different conclusion. 

_ Representative Horrrtenp. Are there any further questions on that 
item ¢ 

Let us go to 58-b-4. 
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IMPROVEMENTS TO PRODUCTION AND SUPPORTING INSTALLATIONS 

Mr. Frecps. The next item is 58—b—4, in the amount of $10 million 

for the improvements to production and supporting installations at 
Hanford and Savannah River. 

It is really this item and some items of this nature we have had in 
past years which result in the increases in production that we have 
alluded to before. The capital investment here is of the order of 
$214 billion in reactor facilities and separation plants facilities. 
These kinds of improvements are the ones that have led to the increases 
in production Mr. Bloch was referring to before. 

Chairman Duruam. How much is for Hanford and how much for 
Savannah River / 

Mr. Buiocu. Tentatively we estimate that of the $10 million re- 
quested, about $7 million would be for Hanford and $3 million for 
Savannah River. ‘This is quite tentative, sir. 

Chairman Duruam. The facilities at Savannah are practically new. 
1 can see where the operations out at Hanford need some— 

Mr. Fiexps. That is true, Mr. Durham, but in a facility as complex 
and as large as the Hanford and Savannah facilities it is only natural 
to find that you can, by relatively modest expenditures compared to the 
original capital investment, at least secure marked improvements. 
Once you have them in operation, you learn a great deal from operating 
experience. 

Representative Hoxirietp. And you are convinced this addi- 
tional-—— 

Mr. Fretps. You must remember that the design of these plants pro- 
ceeded on a rather conservative basis. Apart from the increased 
production that has already been realized, there are still considerable 
possibilities for further increased production from these plants. And 
it is by modification that we can accomplish this. 

Representative Hotirmxp. And you have passed the test of deciding 
whether this is justified as an addition to the old investment rather 
than to start a completely new reactor along new lines. 

( Discussion off the record.) 

Mr. Fretps. Yes, sir. 

Representative Hotirtetp. In your item 58-1 on page 5 of the bill, 
where it says “General plant projects $26 million,” you have got plant 
projects for Savannah River and Hanford in the total amount of 
$4 million, S11, million for Savannah River and $214 million for 
Hanford. Is that a separate item or duplication of that one alre: ady 
continued in your general plant projects item ¢ 

Mr. Frexps. This is a separate item, sir. It is for projects that 
are less than $500,000, individual items. It is not a duplication of 
this pile improvement program. 

Representative Hoxirreip. Are there any further questions ? 

Mr. Fiexps. The next item is additions to the scrap plants, which I 
believe we did discuss briefly. 

Representative Hoxtrrevp. Yes. 

Mr. Frexps. I do not know if there are any further questions on that. 




































ZIRCONIUM SCRAP RECOVERY 





Mr. Ramey. Do you have any zirconium scrap recovery facilities in 
the program ? 
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Mr. Fietps. I do not believe there are any in this item. Is your 
question: Do we have any now? 

Mr. Ramey. Yes. 

Mr. Davis. Yes; we have some work going on on the recovery of 
zirconium scrap. One thing, the National Distillers have built a pilot 
plant at Bettis Field to experiment with the method of recovering 
zirconium scrap, and we have some contracts with the Bureau of Mines 
and 1 or 2 others on the various methods of recovery of zirconium 
scrap. 

Mr. Ramey. That would be your zircalloy and that sort of thing. 

Mr. Davis. It would generally be endeavoring to recover the zir- 
conium from zirconium metal or zircalloy alloys to put it back into the 
— At the present time a fair amount of zirconium scrap is 
eing recovered and returned in the process and used for testing, but 
not directly for the fabrication of reactor cores. 

Mr. Ramey. What percentage of a core is scrap or what percentage, 
about, do you get in scrap of your material? Is it rather high ? 

Mr. Davis. If you start out with a given amount of zirconium to 
make a core, a pretty considerable fraction of this now becomes scrap 
during the processing. Some of this can be recycled rather directly 
by utilization of scrap for some purpose. Some of it would go back 
into this reuse for nonnuclear purposes. A considerable fraction of 
this would have to be recycled clear back to the oxide form and put back 
through the reduction of metal again. In any case you save the step 
of removing the hafnium from it. This amount of recycle at the 
present time is quite large. I do not have the exact figure but it is in 
the order of 60 or 70 percent anyhow, of the original zirconium. 


ADDITIONS TO GASEOUS DIFFUSION PLANTS 


Mr. Frevps. The last item in the special nuclear materials section 
is project 58—b—6, additions to gaseous diffusion plants. This project 
is for modifications to the recirculating water systems in the gaseous 
diffusion plants at Oak Ridge, Padue: ah, and Portsmouth. 

( Discussion off the record. ) 

Senator HickenLoorer. Mr. Chairman. 

Representative Hoirretp. Senator Hickeloooper. 

Senator Hicken Looper. I have another commitment I made 3 or 4 
days ago for this afternoon. I am going to have to leave. I hope to 
get back in three-quarters of an hour. If I might be permitted, I 
would like to get into 1 or 2 little questions which do not begin to 
compare with the magnitude of the matters we are discussing here, but 
to clear them up, if I could ask General Fields about them. 

Representative Honirmetp. Go ahead. 


SURVEY REGARDING RELOCATION OF AEC HEADQUARTERS 


Senator Hickenioorrer. I have been quite intrigued, General, by 
what I understand to be the employment of some survey firm to cir- 
cularize the employees of the AEC here in town as to whether they 
would contemplate fixtures on their walls and what they wanted in 
this new move out in Maryland. Wassucha firm hired ? 

Mr. Frerps. Yes, sir; but it was not hired for that purpose, sir. 

Senator Hickentoorer. How much did you pay them ¢ 








S4 AUTHORIZING LEGISLATION 


Mr. Frevps. Approximately $10,000, as I recall. 

Senator HickeNnLoorer. What was the purpose of hiring that firm ? 

Mr. Fretps. The purpose was to get a reading, as of about this 
time, on the intention of our employees with respect to moving out 
to Germantown, and to see what problems we had facing us on em- 
ployment of personnel in that area. To make a move of this nature 
does face you with a problem of how are you going to be able to operate 
in the period after you have moved, sir. We wanted to anticipate, if 
we could, the problems that were ahead of us in relocating. 

Senator HickenLoorer. How many people do you have in the per- 
sonnel department over there, regularly employed ? 

Mr. Fre.ps. I do not have the figure with me now, sir. It is about 
75, I believe, but they are engaged in various activities. 

Senator HickenLooper. While it is a very small item of money, I 
presume, I cannot quite justify it in my own mind. In other words, 
you have a big personnel department over there and it seems to me 
they can handle it just as well as going out and paying some outfit 
$10,000 to write some letters and get up a questionnaire. 

Mr. Fretps. No, they did more ‘than that. They went out and inter- 
viewed personnel. I have forgotten the percentage, but a rather high 
percentage of our personnel was actually interviewed. We did not 
have the person who could do this out of the organization in the Per- 
sonnel Division. We had a feeling our people would not be as free 
to talk to our own personnel people as they would be to an independent 
firm coming in and making a survey. This group, as I understand it, 
has had experience in doing this kind of research. 

Senator Hickentoorer. I know some congressional offices here that 
research 40,000 and 50,000 people on questionnaires out of their per- 
sonnel. 

Mr. Fieips. These were actual interviews as well as circularization. 
‘There is a need to explain what you are doing and why you are asking 
these questions in order to get a straight-forward answer. I admit 
this is a concern to do this kind of research. I raised the same ques- 
tions about it myself when it first came up. I went over it rather 
thoroughly with the people that were proposing it, and felt that the 
reasons for doing it were legitimate and that it was essential that we 
know and anticipate what troubles we were going to be in when we do 
actually move this fall. 

Senator Hickenioorer. Then in following that up I noticed a very 
attractive and informative booklet was put out about all manner of 
things in Maryland, locations and all that sort of stuff, maps, some- 
what like a State chamber of commerce would put out. I wondered 
how much that cost. 

Mr. Freips. I would have to supply you that information, sir. I 
do not know. 

Senator Hicken.Looprr. Those items are not very big in comparison 
with what we are doing here. 

Mr. Frevps. I understand. 

Senator HickenLoorrr. But it seems to me there might be a lot of 
those things that could be approached in a less profligate manner. 

Mr. Frievps. ‘This was an approach to point out to our people what 
they could find in that region, what were the alternatives in services, 
and this kind of thing. I hope we have not gone overboard on this. 
I will supply you the information. 
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Senator HickenLoorrr. As I say, the amount is insignificant in 
comparison to the overall cost. 
(The information is as follows:) 


The following information is supplied on the cost of printing the Relocation 
Manual February 1, 1957, edition: 


LPR I UE one iene etna eee eee $1, 016 
2. SO bio iN IAN Je ee a ees ee $142 
9 DPM cada adini went annem eee $1, 082 
Lee CORE: (INDIE) ics ickciictnsn simran bebe aac $1, 5 
Sh CN 0 MR RIO... scigstcces de oe eneeisientt Invade aoe etaleatesacl na Raatit dasamsa eadiemmeaaanieineaiiaa 719 
$4, 459 
©; TRON G0 GODIOR: 5c dds cuewGdandes meow sadn oueebeeee 5, 000 
(A Be 2, a ee a a ee $0. 89 


All work done on the manual was accomplished with the existing staff of the 
Commission. The only out-of-pocket cost was $719 for material. 

Mr. Fretps. It is a serious and difficult proposition to take on a 
move like this. I am disturbed at the number of people I think will be 
leaving us. It will be considerably over our normal turnover, I am 
sure, 

Senator Hicken.oorer. In all frankness, I have always been less 
than enthusiastic about the move in the first place. 

Mr. Fretps. There are many people in the same mood, sir. But here 
I am, I am in the position of having to carry it out. And I want to 
carry it out and be able to discharge our responsibilities on a continu- 
ing basis whether we move or do not move. 

Representative Horirteip. As a matter of fact, the informal indi- 
cations are you are going to lose a lot of your people i in the low civil 
service grades, are you not? 

Mr. Fretps. Yes, sir, but I am not sure it is the lowest where the 
highest percentage comes. The survey, as I understand it, is just about 
in and we ought to have it in the next day or so. 

Repr esentative Horirrenp. We already asked for the results in the 
previous meeting. 

Senator HickENwoorer. I am not objecting to surveys of this kind, 
but it seems to me with the personnel they have they could do it them- 
selves without going out and hiring them. I do not think it is too 
highly a professional or technical job. 

Senator Pastore. Let us assume that the survey is not satisfactory. 
Then what does that mean, that you do not move? 

Mr. Frecps. I would rather cross that bridge when I come to it. 

Senator Pastore. I mean, there must be a reason for it, if you are 
going to ask people whether they like it or not. 

Mr. Freips. The survey may reveal things we can do to help people 
with their problems. It is not just the sole question of asking, “Are 
you going out there?” 

Representative Horirrerp. In other words, what your problems 
are—transportation, living space. 

Mr. Frevps. “What is bothering you?” Parking, buses, other 
things of this nature. And it varies ‘with where the man lives whether 
he needs this or that in actually continuing with us when we move 
out there. 

Representative Hontrretp. There is a possibility that you may have 
to arrange for special transportation, is there not? 

Mr. Fretps. Yes, sir. 
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Representative Horirtevp. Is there a possibility that you may have 
to arrange a building program out there? 

Mr. Fretps. I do not. believe so. 

Representative Hoxrirrerp. The rumor has been that that was in 
contemplation, making an attractive downpayment on a certain num- 
ber of houses and that sort of thing. 

Mr. Frevps. We have nothing of that nature in mind that I know of. 

Representative Price. Would they be eligible for military housing? 

Mr. Frexps. I do not believe so. 

Senator Dworsuax. If it appears you are going to lose a lot of 
highly skilled personnel, would you not have difficulty in replacing 
them ? 

Mr. Fretps. Yes, sir. 

I might say, I have the feeling that the bulk of our personnel, a very 
large bulk in the Atomic Ener gy Commission find that working with 
us 1s something they enjoy. They have the feeling they are in a pro- 
gram that is really vital, and I think this will he Ip us a lot in retain- 
ing personnel. I believe it will. 


REDUCTION OF FIRE HAZARDS 


Representative Horirrevp. The.staff informs me that this $12 mil- 
lion for project 58—b-7 is new. 

Mr. Fretps. The next items are in the atomic weapons program. 

Representative Houirrrenp. We are speaking now of 58-b-7, the new 
proposal for reductions of fire hazards at the gaseous diffusion plants. 

Mr. Frevps. You mean the one we have just transmitted to you 4 

Representative Hoxrrieip. Yes; I did not have a chance to read it. 

Mr. Fieips. We do have an item on the fire-protection measures 
growing out of the fire we had at Paducah. Asa result of that fire 
we have taken a look at what we might be faced with in these gaseous 
diffusion plants, and believe we should proceed with repairs and 
changes to reduce the fire hazards. Had the fire that we experienced 
been in a different part of the plant, it could have been very serious 
and could have shut down production for a rather extended period of 
time. 

Representative Houirixp. This item I have here in this new pro- 
posal is $12 million. That is the new item ? 

Mr. Brocn. That is the fire-prevention item. 

Representative Hotirieip. That is 58—b-7. 

Mr. Buocn. Yes, sir. 

Representative Hoxirietp. So this is quite a large item. Is that in 
essence a program of fireproofing for existing buildings at Oak Ridge 
and Paducah and Portsmouth ? 

Mr. Frerps. In the gaseous diffusion facilities at those locations, 
yes, sir. These facilities in the aggregate have a value of about $3 
billion. 

Mr. Brocn. They are worth about $3 billion, and there is about 15 
million square feet of roof area, buildings under roof. 

Representative Cote. What is the payoff on this item ? 

Mr. Biocu. The payoff on this I do not know how to value, except 
on the basis of insurance rates, and we are making a study and bringing 
in the experts from the insurance underwriters association to advise 
us on this item. 
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Representative Cote. This is not needed from the standpoint of econ- 
omy or from the standpoint of meeting our weapons requirements. 

Mr. Brocu. Not unless you had an accident, sir. This would pro- 
tect you then. 

Mr. Frevps. I understand when the plants were built this kind of 
roof was considered to be—— 

Mr. Biocu. They called it a preferred risk roof, a tire-resistant roof. 

Mr. Fimips. There have been several fires of this type around the 
country. The General Motors’ fire was of this nature. They had the 
same type of roof. We have had this one, and we have become con- 
cerned about the condition of these roofs. 

Representative Cote. You mean it was not as safe from the stand- 
point of the fire hazard as it was thought to be when built? 

Mr. Frevps. That is correct. 

Mr. Ramey. How much did the fire cost you ? 

Mr. Buiocu. The fire cost us about $2,600,000 in the small 310 build- 
ing, and we were lucky. 

Representative Honmre.p. If that had started in the other building 
vou would have had a great deal more hazard, would you not? 

Mr. Biocu. Yes, sir. 

Representative HoiiFietp. It just seems oifhand, to me, that if you 
have found that they are having trouble with this type of roof in other 
places, this might be a very ches ip insurance for a $3 billion operation. 

Mr. Brocu. Yes, sir. 

Representative Horirrerp. I would hazard a guess that premiums 
on a $3 billion corporation, fire premiums, where you carried it com- 
mercially, would run over a short period of time in excess of that. 

Mr. Frevps. Mr. Chairman, I would say we have the same feeling, 
and further, I believe it is the Commission’s view that they do not 
believe they can accept the responsibility of not going forward with 
these improvements here or at least proposing them to the Congress. 

Chairman DurHam. What are the improvements? If you had a 
cuaranty on the first roof you are going to have a guaranty on the 
next roof that it is not going to burn up. 

Mr. Frevps. We do not have a guaranty on the roof. We have a 
feeling now that it is not as good firewise as it was originally thought 
to be, Mr. Durham. 

Chairman Durnam. You cannot put in a sprinkling system; can 
vou! 

Mr. Fievps. ‘There are measures we can take. 

Mr. Brocu. One of the things we are e« onside r ing seriously for roof 


protection is a sprinkling system in some of the parts of the plant, 
and in parts where critic ‘lity might be a problem we have to go to 


Foamite or something other than water. 

We are also studying draft stops which would sectionalize the roof 
so if you got a fire it would not spread rapidly down the whole length 
of the roof. 

We are also looking at more effective ways of valving off and pro- 
tecting the lubricating oil system which was the main contributor to 
the fire that we had. All of these things are being studied and these 
are the sort of things that are being looked at extensively. 


Chairman Duran. Where did the fire originate, the generators— 
the oil ¢ 
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Mr. Brocn. No; this fire resulted from a bearing failure which 
apparently generated enough heat in the presence of a small amount 
of fluorine, which is in the system, to ignite the lubricating oil. The 
lubricating oil is a central system, just a spider web of piping through- 
out the building. There is lubricating oil to each motor, each bearing. 
The fire started and burned off one of the flexible hose connectors of 
the lubricating oil system, and it spilled out on the floor and fed the 
fire. The fire got hot enough to ignite the roof 30 feet above. 

Representative Hottrrmpp. I notice on the unclassified explanation 
sheet you say that mutual insurance companies in February of 1957 
issued a revision and this revision reclassified metal roof deck systems 
with conventional asphaltic vapor barriers as combustible construc 
tion. 

Mr. Brocn. That is as of this last February; yes, sir. 

Representative Price. After the fire. 

Mr. Brocn. After the fire. Prior to that time it was called a pre 
ferred risk and was generally accepted as that. 

Representative Horirietp. Are there any further questions on that / 

58-c-1. 


WEAPONS PRODUCTION AND DEVELOPMENT PLANT 


Mr. Frexps. The next projects are for atomic weapons installations. 
The first item, 58-c-1, is for weapons production and development 
plant in the amount of $10 million. 

General Starbird, suppose you develop that. 

General Sraremp. With the rapid changes that are taking place in 
weapons design 

Mr. Frevps. Excuse me just a moment, General. 

Mr. Chairman, do you think you will have anything further on 
‘aw materials ? 

Representative Hortrrerp. I do not think so. 

Mr. Fretps. With your permission, I would like for Mr. Johnson 
to be excused. 

Representative Houtrretp. That is perfectly all right. 

General Srareirp. We are requesting $10 million for weapons pro- 
duction and development plant at locations as yet unknown and of 
type as yet unknown. For fiscal year 1956 the Congress approved an 
appropriation and authorization of $20 million for the same type of 
activities. 

With this money, after the Teapot series of tests we were able to 
go immediately into the construction of fabrication facilities. 

The Congress authorized, for fiscal year 1957, $15 million for the 
purpose. With that we have been able to initiate the construction of 
an additional facility, and certain added laboratory space at Liver- 
more and Sandia. It is impossible at this present moment to forecast 
what the $10 million will be needed for. We are working on various 
items of research, many of which could lead to an immediate necessity 
for added plant. 

Representative Hotirretp. How much of this is carried over? Of 
these previous authorizations ? 

Mr. Frevps. There would not be any carried over. 
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Representative Hoxirrevp. All of these previous authorizations 
have been committed, have they—the $20 million you spoke of in 1956 
and the $15 million in 1957, is that all committed 2 

General Srarsirp. The $15 million in 1957 still has, as of the pres- 
ent, I think, $1,400,000 unprogramed. However, we have at least two 
further projects we are looking at that are necessary and which may 
and probably will require that amount. All of the funds appropriated 
for fiscal year 1956 have been obligated. 

Chairman Durnam. Was that authorization to AEC or Army 0 
Navy or whom ¢ 

General Srarpirp. This was to the AEC. 

Chairman Durnam. All of that was AEC authorization ? 

General Srareirp. That is correct, sir. And it is used for the con- 
struction of AEC plants, for the procurement of lands and the like, 
that are necessary to bring new designs rapidly into the stockpile. 

Chairman Durnam. General Starbird, could you give us, if you 
know, what authorization the Army, Navy, and Air Force is asking 
for weapons development this yes ir in atomic energy ¢ 

General Srarsirp. No, sir; I do not know. I do not have it. 

Representative Horirrevp. Is this completely in the field of develop- 
ing new types of weapons? 

General Srarsirp. It is research of or development of or test of or 
actually production of new design. 

Representative Horirreip. On your own, or at the request of the 
Army ? 

General Srarpsirp. No, sir; these are decided on our own, things 
that are revealed by our "laboratories as being necessary for or desir- 
able in the interest of a more efficient use of our material or a more 
reliable weapon. 

As you know, sir, we have the responsibility for producing the war- 
heads and the bombs. The military services produce the carrier. In 
other words, they produce the rocket, the missile, or the aircraft. We 
do not have any duplication between the two of us. There is a clear- 
cut line as to what we do and what they do. 


WEAPONS SPECIAL COMPONENT PLANT 


Representative Cote. What is the difference between this item and 
the next one? 

General Srarpirp. The next item, project 58-c-2, sir, is for a spe- 
cific weapons component plant that we can foresee the need for. 

(Discussion off the record.) 

In connection with this project, we are still looking at some of our 
facilities. We do not know, finally, whether or not one of those 
facilities might serve. However, even if it serves, it is probable 
there would have to be so much reconstruction that the cost would be 
approximately the same as here given. 

( Discussion off the record.) 

Representative Hoiirreip. Let us have a report on the present uti- 
lization of any plant you have in your system now, the space of which 
is not being utilized and which might possibly take the place of a new 
plant, if possible, after the Easter recess, by the first of May. Let us 
get an up-to-date report on that situation. 

(Information of a classified nature was furnished. ) 
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Chairman Durnam. Mr. Chairman. 

Representative Honirietp. Mr. Durham. 

Chairman Duruam. General Fields, 58-c—2, what type of personnel 
do you use on that? Do you use the Los Alamos and Livermore 
personnel ? 

General Srarpirp. No, sir. 

Mr. Frexps. I think these would be electronic personnel, as you 
might find in a television or radio manufacturing plant. I would 
imagine that sort of personnel would be what would be involved in 
this work. 

The people who developed it would be the caliber of those at Los 
Alamos, although they would be in the electronic field. 

( Discussion off the record. ) 

Representative Cote. By “qualified labor” you are referring to 
builders or operators ¢ 

General Srarpirp. No, sir; this is the electronics personnel, and in- 
dividuals who are capable of being rapidly trained into an ability to 
handle these intricate electronic parts. 

Representative Cots. Is it necessary or advisable that this plant be 
located in the temperate climate ¢ 

General Srareirp. It is desirable that it be in a temperate climate, 
sir, for the reason that it eases somewhat your air conditioning 
requirement. 

( Discussion off the record. ) 

Representative Hoxtrirevp. All right. 


MANUFACTURING PLANT EXPANSION 


General Srarsirp. The next item is a request for $3,325,000, item 
58-d-1, for added space in the Albuquerque ACF works. This is a 
Government-owned plant. 

The request here is for this sum of money to cover construction of a 
two-story engineering and office building and to add two half-bays 
to the manufactur ing space of the plant. 

Chairman Durnam. Have you gota cafeteria there now ? 

General Srarpirp. There is no cafeteria there now, sir. The only 
eating space within a distance of about 2 miles is a very small outside 
cafeteria. 

Mr. Freips. How large is this force ? 

General Srargirp. The force is around 1,300 at the present time, 
and will rise to somewhere in the neighborhood of 1,600 or 1,700 by 
early 1959. 

Representative Hoxirmp. This is located outside of the city quite 

ways, is it? 

General Srarpirp. It is on the southern edge of the industrial area 
of the city of Albuquerque, sir. 

Representative Houiriep. This cafeteria would be a contract type 
of operation, I suppose, like the Government cafeterias here in Wash- 
ington ? 

General Starpirp. I presume it would be contract operated, 

I do not know the plans for operating it as of the present. 

Representative HoviFrevp. It is your thought that the building of 

a cafeteria would be necessary in view of the type of eating pla ces 
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that are available and the speed with which they need to be served and 
so forth? 

General Strarpirp. That is correct, sir. And also there has been a 
growing demand on the part of the labor of the plant to have some 
sort of a fac ility built into the plant. 

Chairman Duruam. Is this plant going to do some work on the 
so-called Rover project ? 

General Starpirp. It will do a very little, sir. It is doing a little 
developmental work. It does developmental work. This has some re- 
lationship to some of the metalwork that is needed for Rover. So 
it will doa very little work for Rover. 

Representative Hotirmeip. How much of this $3,325,000 would be 
allocated for the cafeteria construction ? 

General Srarpirp. The remodeling will amount to $45,000, sir, and 
the equipment will be approximately $40,000. 

Representative Houirietp. The minor part of it, then. 

General Srarsirp. That is correct. 

Represenative HotirteLp. And it is the intention that this be a self- 
sustaining operation after you get it installed, I suppose. 

General Starpirp. That would be true, sir. 

Representative Cote. What is ACF with? 

Mr. Frievps. South Albuquerque works, sir. 


General Srarpirp. American Car & Foundry, South Albuquerque 
works. 


Represenative Cote. UCRL? 

General Starsirp. University of California Radiation Laboratory 
at Berkeley and Livermore. 

Representative Cote. What is the other one? 

Mr. Frexps. Los Alamos Scientific Laboratory. 

(Diseussion off the record.) 

Represenative Coir. Is this type of work done other places as well ? 

Mr. Frexps. There is a plant in Buffalo, again run by American 
Car & Foundry. 

Representative Honirretp. 58-d-2—was there something else you 
wanted to add, General ? 


STORAGE SITE MODIFICATIONS 


General StaReirp. No, sir. 58-d-2 is a request for $2 million for 
storage site modifications at the various AKC storage sites. 

I cannot give a detailed itemization of all of the different items. 
However, our best estimate is that it will require at least $2 million 
tocarry on the necessary and essential work. 

(Discussion off the record.) 


LAND ACQUISITION, NATIONAL REACTOR TESTING STATION, IDAHO 


Representative Horrrmerp. At this time, if you are through with 
that point, to accommodate Senator Dworsh: 1k, I understand he has 
an item or two in Idaho he is interested in and we could jump over and 
take care of those, Senator, because I understand you are going out 
there tomorrow. 


93894—57——_7 











92 AUTHORIZING LEGISLATION 


Senator Dworsnak. Yes; I am leaving Thursday and plan to spend 
2 days, April 26 and 27, inspecting the Arco plant. I have not been 
through it in several years. 

Representative Hourrrerp. We will expect a report when you get 
back. 

Senator Dworsuak. All right, I will be glad to give you a layman's 
report. 

The item is project 5—f-3, land acquisition, on the middle of page 4. 
I request that we take that up. 

Representative Hotirretp. Surely. 

(Discussion off the record. ) 

Senator DworsHak. This is on page 33 of the justification. 

I might say, General Fields, as you know, there has been considerable 
alarm on the part of the permittees using much of this 148,500 acres 
of federally owned land in the area which it is proposed to withdraw. 
I notice that in your justification you say : 

With the concentration of the ANP testing facilities at the north end of the 
National Reactor Testing Station, the possibility of contamination from wastes 
released to the atmosphere will increase to a point that endangers the health 
and safety of inhabitants within the proposed project area. 

I do not see any reference whatsoever to grazing. As you know, 
there have been many protests filed, and attorneys have been engaged 
in the area to represent the permittees who have been using that fed- 
erally owned land under the supervision of the Bureau of Land Man- 
agement for grazing. Can you give us any comment on that, whether 
the primary purpose is to prevent radiation and fallout from being 
a hazard to the people in that area or are you concerned about the 
livestock ? 

Mr. Fietps. I think it is largely the people. The ANP facilities are 
in the northern end and with the increased level of operation of these 
facilities one becomes concerned as to what may happen. We cer- 

tainly hope to operate without much release ‘of radioactivity or 
products into the atmosphere. But if there is an inc ident, ee could 
be a danger to the health and safety of people in that are 

With respect to the grazing, I do not know the answer on or right 
at the moment. Do you, Dr. Davis? 

Mr. Davis. It would be our intention to permit grazing on the land 
to the extent and as long as possible. 

Senator Dworsnax. I understand that back in 1950 approximately 
400 to 420 acres were withdrawn then. 

Representative Honirtetp. Four hundred and twenty ? 

Senator Dworsnax. Four hundred and twenty thousand. 

Representative Horirrecp. You left out the “thousand.” TI was 
going to say we do not operate in hundreds. I wanted to be sure 
the record was clear. 

Senator Dworsuak. Four hundred and twenty thousand acres of 
public land were withdrawn, but grazing was permitted to continue 
on a year-to-year basis. I think now that because of the recent ex- 
pansion of ANP in the area that the grazing permits on that 420,000 
acres will be terminated very soon. ‘And, in addition, you are pro- 
posing under this item to withdraw a total of about 180,000 acres of 
land, 9,000 acres of State rangeland, 500 acres of private improved 
land, 24,000 acres of private rangeland, and 148,500 acres of federally 
owned land. 
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Now, the consternation in the area stems from the fact that it is 
assumed that grazing will be discontinued on this subsequent with- 
drawal which is now in process. You say, Dr. Davis, that probably 
at this time the livestock grazing will not be terminated on this new 
withdrawal? 

Mr. Davis. Senator, our intention would be to permit grazing to 
continue in the various areas so long as it is possible. I am sure it will 
continue to be possible for a long time on a great portion of the area. 
But when we get some of these reactors into being which are not 
vet const ructed, if it should turn out that they do not look desirable 
from the point of view of safety of the people who might be there, or 
livestock, then we would have to stop it. 

Senator Dworsuak. Are you aware of the specific details concern- 
ing the termination of grazing on the land which was withdrawn in 
1950, approximately 420,000 acres? 

Mr. Davis. I cannot speak about it in any detail; no, sir. 

Senator Dworsnak. I had a conference recently with four officials 
or employees of the AEC and a member of our staff, Mr. Ramey, was 
present to discuss this, in order to find out more of the facts so that 
I would be properly advised. 

I appreciate that this activity is directly related to national defense 
and consequently you have authority under the law to proceed with 
land withdrawals if the expansion of the AEC program requires it. 

Chairman Durnam. I might say, if you pass the bill we passed on 
the floor of the House last week they will have to come to Congress to 
get an act of Congress. 

Senator Dworsuak. I think they exempted AEC withdrawals. 

Mr. Frevps. I am not familiar with it. 

Senator Dworsnak. You do not have an attorney here? 

Mr. Frevp. Yes, sir, we do, but he is not familiar with that par- 
ticular bill. 

Senator Dworsuak. I did not check that, but it was my under- 
standing there was some exception. Do you not believe so? 

Chairman Durnam. I do not believe so. I am not sure about that. 

Senator DworsHax. I will check on that. Of course it may be 
difficult for me to develop this next point. That is, to point out that 
on the withdrawal of 148,500 acres of federally owned land you have 
listed no expense. If the Bureau of Land Management surrenders its 
supervision over this so-called Taylor grazing or federally owned 
land and consequently gradually eliminates the grazing of livestock, 
if not abruptly, there may be the question involved as to whether 
there should be some reimbursement to those permittees who are forced 
to leave that grazing area, and in many instances it is claimed they 
will have to sell their private land holdings because they are related 
directly to having this contiguous grazing acreage. And if they are 
de »prived of that extra grazing right and privilege which they ‘have 
enjoyed for years, then obviously they can no longer operate their 
private ranges profitably. 

I was just wondering whether that question had been considered. 

Having been a member of this committee only a short time, I do not 
know whether this question has arisen in the past in connection with 
comparable developments at Hanford or in New Mexico. I think I 
raised that point one day here briefly, and it was primer, out that it had 
already received consideration. Does anyone know? 








94 AUTHORIZING LEGISLATION 


Mr. Ramey. They have, of course, withdrawn large quantities of 
acreage at other sites. 

Senator Dworsuak. Have any precedents been established ? 

Mr. Ramey. I do not know of any precedent in relation to this 
particular law relating to compensation. However, I believe it was 
pointed out by the AEC attorney that there is a law that permits a 
ie ary type of compensation where land is withdrawn for na- 
tional defense purposes, as I recall. 

Representative Hortrrecp. I have no remembrance of any such a 
matter being brought before the committee, personally. I know about 
the acquisition of lands, but incidental damages as a result of that 
acquisition, I do not recall. 

Mr. Frexps. I do not recall. 

Senator Dworsnax. Of course, in this instance, this 148,500 acres 
is already owned by the Federal Government and the only develop- 
ment which causes some concern is the termination of grazing, and the 
permittees who have enjoyed that right by payment of grazing fees 
in the past will lose that privilege and, of course, are very much 
concerned. 

Representative Hoitriritp. That is an asset to them just the same 
as receipts. 

Mr. Frerps. If I understand, the quantity should not be zero in 
here. 

Senator Dworsnak. I am not saying that. I am not trying to tell 
you what to do. I was seeking information. Because when I spend 

2 days there in the area I am certain they are going to throw a lot of 
questions at me and that will be one of them. I just ‘wondered whether 
you had reached any definite planning on this particular project so 
that I might convey an expression of your thinking. 

Mr. Frexps. On this aspect, I will have to advise you later on that. 

Chairman Duruam. As I recall, the discussion came up when we 
first took over that land out there, and I think it was more or less 
left under the Grazing Act and the Interior Department to work this 
thing out. 

Senator Dworsnak. That is right, but the Bureau of Land Manage- 
ment takes the position that this is essentially national defense, some- 
thing under the supervision of the AEC, and they disclaim any re- 
sponsibility and say that if any planning is w orked out or any con- 
clusions reached, that the action must be taken by AEC. So appar- 
ently up to this ‘point there has not been any definite action taken. 

Mr. Fretps. I am not aware of any. 

Senator Dworsuak. Has this not come to your attention ? 

Mr. Frevps. Not this particular aspect of it; no, sir. 

Senator DworsHak. That has been causing a great deal of alarm 
and irritation for the last 4 or 5 months out there. 

Mr. Fretps. I know there has been concern on it. 

Representative Horirmerp. Let me ask you this question, Mr. Davis, 
from a technical standpoint. What type of contamination could come 
out of these plants which would actually leave a residue of radio- 
active material on the grass that would be long lived enough to effect 
the grazing privileges, actually ? 

Mr. Davis. Well, in the operation of the aircraft reactor experi- 
ments at Idaho we have found there is always, generally, some small 
release from any high-temperature fuel element, and in building 
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some of these additional facilities and going to higher temperatures 
we feel there will probably be, during periods of operation, some 
release, particularly of the more volatile fuel elements which simply 
will not be contained in the fuel materials themselves. Some of these 
may be rained out; some of them may fall out. Some of them prob- 
ably could contaminate the land to a fair extent. 

Representative Horirrmetp. What properties are there now? There 
is no strontium 90 mixed in this. 

Mr. Davis. I think there may be a small amount released. I do 
not know. It will not be large. 

Chairman Durnam. We did have to take some action out at Han- 
ford as far as grazing is concerned. 

Mr. Davis. There are two different kinds of things I think you 
worry about. First of all is the possibility of a reactor incident itselt, 
with these experimental reactors which might, as a single incident 
distribute quantities of fission products over a portion of the area. 

The other is this release I was speaking of, which might be more of 
a continuing kind of thing, or at least an intermittent ‘kind of thing, 
that might actually go along with some of these actual tests. You 
would not like to have people in these areas that might be affected, 
or to have livestock there which might be subject to even a non- 
permanent type of radiation, but one which might simply come with 
the wind. 

Representative Corn. In these grazing permits would you include 
some protection to the Gov ernment for claims on the cattle or live- 
stock that ee result ? 

Mr. Davis. I do not believe I can answer that, Mr. Cole. 

Representative Coir. I would hope you w ould look into it. 

Mr. Mrrcenett. Mr. Chairman, may I add something to this discus- 
sion on grazing, if I might ? 

Representative Horirrmenp. Mr. Mitchell. 

Mr. Mrrcneti. We have had under consideration the question of 
whether or not we have authority to make any settlement with the 
people who have had these grazing permits. ‘The problem is this: 
That these permits run on a year-to-year basis. There is a statute that 
authorizes administrative settlement where a permit is terminated. 
Our difficulty is that this is not a termination but a failure to renew. 
We have been discussing this with the Department of the Interior. 
But the last I heard on it we had not come to any conclusion. To 
my knowledge we have had only one thing filed with our Idaho 
office, and we had to advise that a copy 

Representative Horirrenp. Have any recommendations been sub- 
mitted by your Idaho operations manager on this program ? 

Mr. Mrrcnern. Not that I know of. 





EXPENSES OF LAND ACQUISITION 


tepresentative Cote. This item of acquisition expense can be rather 
exorbitant. I can understand why there would be some expense in 
connection with acquiring pr ivately owned Jands which are estimated 
to cost $600,000. The acquisition expense is $110,000, indicating ap- 
proximately 18 or 20 percent acquisition costs. Does that mean that 
the real-estate people and the land speculators and the lawyers out in 
Idaho are going to get a 20-percent fee for acquiring this land? If 
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so, I would request that the Senator look into that while he is out 
there. 

Senator Dworsnak. I certainly would, but I am sure if Mr. Fields 
answers the question, that expense is largely within the AEC office 
itself : is that not right ? 

Mr. Frevps. Yes, sir, and the services that the Corps of Engineers 
provide. They do the real-estate work for us, under condemnation 
proceedings. 

Senator Dworsuaxk. Probably not a dollar of that is outside of any 
Federal agency. 

Mr. Fiexps. No, that item is not to an outside agency. 

Senator Dworsnak. That is right. 

Representative Coir. Then the whole item of $110,000 is to reim- 
burse some other Federal agency for Government-furnished services. 

Mr. Frerps. That is my understanding, yes, sir. It is largely the 
services of the Corps of Engineers in the actual processing of these 
claims or assessments, filings, surveys, and condemnation actions. 

Senator Dworsnak. Is it not true in your Idaho operations office 
you have several attorneys who could h: indle this legal work if any 1s 
involved ? 

Mr. Fretps. I do not believe so, Senator. They could handle legal 
work but it has not been our practice to perform our own real es- 
tate activity of this nature. We have gone to the Corps of Engi- 
neers throughout the United States. 

Senator Dworsnak. But you have not used people outside of Gov- 
ernment. 

Mr. Fretps. Oh, no. I do not believe we have. 

Mr. Mirenetz. Not to my understanding. 

Representative Corn. I will ts ike up the other side of it. Why do you 
find it more economical to hire an Army engineer to acquire the prop- 
erty than to engage a real estate agent or a lawyer out in Idaho. 
Since I did not get very far the other way. 

Mr. Fretps. The Corps of Engineers has a large real estate activ- 
ity for the armed services. Acturlly, although we do get into land 
problems from time to time, we have nothing like the volume that 
would warrant our going into real estate activities to the extent that 
would be necessary if we were going to do it ourselves. We have 
utilized their services all along, and that is all I can say, Mr. Cole. 
T should take back one thing here. I am not sure, but I think they 
do occasionally hire an outside appraiser to make appraisals of the 
land and I would like to supply that for the record, in case they do. 

(The information is as follows :) 

The following information is supplied regarding employment of private firms 
by the Corps of Engineers for appraisals, data on the portion of appraisals going 
to private firms, and the portion accomplished at direct Government expense. 

The Corps of Engineers has informally advised that: 

(1) They do employ private appraisers in some instances. 

(2) Based on a Corps of Engineers cost study covering 1955 and 1956, the 
average administrative cost of acquiring a tract of land was $550, including an 
average appraisal cost of $150. Approximately $60 of the average appraisal 
cost of $150 was paid to private appraisers. 


Senator Dworsnak. Just one more question and then I am going to 
stop. 
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TERMINATICN OF GRAZING 


Mr. Davis. I think you said you were planning to permit continued 
grazing on this land which is now proposed to be withdrawn. The 
mere withdrawal implies the fact that there is potential hazards to 
livestock and to residents in that area. But if you continue to permit 
crazing in the area, then do not you nullify the original withdrawal? 
Tow do you rationalize on that ? 

Mr. Davis. I think at some point you want to acquire the land. 

Rather than pick it up piecemeal, it seems better to get what is neces- 
sary now. 

Senator Dworsnax. In the interim you plan to permit grazing 
until you reach the point where you think it becomes an acute hazard 
and then you will terminate all grazing? 

Mr. Davis. We would terminate grazing only in those areas where 
it was necessary to terminate. 

Senator Dworsuak. Did you not say a while ago you planned, even 
in the face of this withdrawal, to permit grazing to continue on this 
land? 

Mr. Fierps. I believe he did say that, to the point where you could. 

Senator Dworsuak. That is speculation. 

Mr. Frevp. That is. 

Representative Hoxitrietp. I think very definitely if it becomes 
necessary eventually to withdraw this land from public use, that is 
one thing, but just because you acquire it at this time it would seem 
like to me it should only be withdrawn from local grazing use upon a 
real finding of hazard to the animals or to the people in the area. 
That right to withdraw should not be arbitrarily used. 

I would like to have some assurance, and I am sure the Senator 
would, that only upon a finding of real hazards would this be with- 
drawn from such local use as is valuable to the community. 

Mr. Davis. In the past we have only withdrawn land, even though 
it has been turned over to us, on our finding that there is a reason for 
withdrawing it from grazing use. 

Representative Hoxirtevp. If an incident, should occur, that would 
certainly be justification in my opinion for immediate prohibition and 
the withdrawal of such animals or access to it by people. If an ac- 
cumulative buildup of some kind of a long enough lived radioactivity 
to affect the animals or the people, certainly that would constitute 
cause, 

Mr. Fietps. Mr. Holifield, I think we have to have the authority to 
withdraw and that is what we are after. If you wait until some 
incidents occur that disturb you and start action then to withdraw 
the land, I think it would be too late. 

Representative Hotirrevp. I agree you have to have the authority 
now to withdraw the land, but I am talking about the exercise of that 
arbitrarily, as sometimes a Government agency will, by a whim or 
some decision of a person who really does not understand the obliga- 
tion to the community. 

Senator Dworshak. 

Senator DworsHak. I want the record to show that if the acqui- 
sition of this land and the withdrawal of grazing is essential for 
national defense, then certainly I can approve of the program of the 
Atomic Energy Commission. I have no desire to impair or retard 
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in any way a poner which is important to our national defense. 
I have been subjected to some criticism because I have not violently 
opposed the withdrawal of additional land, but that is why I raise 
these points in order to get factual information which would justify 
this program. I am sure that the record is not very clear on that 
point now that you are talking about a future program. You are 
talking about removing hazards to inhabitants and the word “graz- 
ing” does not appear inany way. So TI presume, Mr. Chairman, while 
[ appreciate your cooperation in bringing up this item at this time, 
that I have not any very specific information to take with me. 

If I have to confer with any of these groups out there during the 
few days I am at Idaho Falls, I cert ainly have nothing of a very 
official nature that I can convey to them. 

Representative Coir. It seems to me you have the assurance of the 
Commission it will do everything possible to allow these lands to 
remain available for personal and animal use up until the point where 
there is indication of hazards to both of them. 

Mr. Fretps. Yes, sir, and I think beyond that you have our assur- 
ance that we feel this is essential for the national defense. 

As you know, the aircraft nuclear propulsion test facilities are 
there, and naval propulsion test facilities. Particularly in the for- 
mer, there is expansion of those facilities and increased activity and 
tests in that program. 

Senator Dworsnak. Is it true you are merely looking into the fu- 
ture and making plans on the basis of anticipated expansion, not 
what you plan to do this year or next year? 


Mr. Davis. No, this is based on some of the things we are now 
planning. 

Senator DworsHak. Quite soon? 

Mr. Davis. Yes, quite soon. 

Mr. Fretps. Facilities will be built quite soon. 

Mr. Davis. Yes. For example, the propulsion system test facility 
in the area up there, when completed and when the flight engine test 
facility is completed, it is our feeling when that goes into operation it 
will necessitate excluding people and livestock from the area about it. 
We do not know at the present time just how big this area ought to 
be. 

Chairman Durnam. You already have funds for the ANP pro- 
eram there. 

Mr. Davis. Yes. It may turn out once we get into operation we 
will find out this area is not as large as we thought. Our endeavor 
here is to make sure we have enough land to be able to do this if 
we have to. 

Senator DworsnaKk. In 1950, when you made this withdrawal it 
was apparent you were anticipating this expansion and this is another 
step in looking to the future. 

Mr. Davis. Yes, sir. 


LAND WITHDRAWN FOR ARCO OPERATION 


Senator DworsHax. One more question. Congressman Durham 
asked a few minutes ago how much land is under the control of the 
AKC in relation to the Arco operation. Would you put that in the 
record, or is that classified ? 
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Mr. Fietps. No, sir; that is not classified. 

Mr. Davis. Four-hundred-some-thousand acres. I do not have the 
exact area 

Senator Dworsnak. That is before you made these other with- 
drawals? 

Mr. Davis. Yes, sir. 

Senator Dworswak. So you may have approximately a million 
acres when you complete this. 

Mr. Davis. I believe this brings us to around 600,000. 

Senator DworsHaKk. You can put it in the record. 

(The information is as follows :) 

The following information is supplied on present holding of acreage and 
proposed addition, including land to be withdrawn from the public domain, at 
national reactor testing site, Idaho: 

Total acreage at NRTS: 
(a) Present time_ be di = ia tas inc | Ag 
Of this total 388, 742.5 acres are public ‘domain 1: and and the 
balance or 42,580.1 were formerly privately-owned or State- 
owned land, title to which has been acquired. 
(b) Additions proposed in current construction project data sheet : 


(1) Privately and State-owned land to be acquired____-~~_~ 33, 500. 0 
(2). Pubic. GeIbRIid. ccicceaest ckeae sis ia a alc leg ues i Ra a 148, 500. 0 
Total cana aerate ee as Bs aon ete ei sists dpsctaslignineaseias. SEE 


Senator Dworsuak. Again, I say I have no desire to be critical of 
AEC in this operation. I want to be helpful and cooperative, yet I 
do have some responsibility in allaying fears, at least if they are not 
entirely justified at this time on the part of people living in the area 
Thank you, sir. 
Representative Houirretp. You are welcome. 


TESTING OF FUEL ELEMENTS 


I want to get one more technical question in here. At least it is 
technical to me. In your ordinary testing of these ANP devices, the 
gases go up a high stack, do they not? 

Mr. Davis. That is correct. 

Representative Hottrrevp. In the ordinary testing is there a sub- 
stantial output of radioactive elements ? 

Mr. Davis. I do not know that I would call it substantial, Mr. 
Holifield. 

Representative Horirrecp. There is some ? 

Mr. Davis. There is some and I would point out it is our intention 
to run these fuel elements until there are substantial signs of failure 
in many cases. 

Representative Hoxirrerp. That is what I was going to come to 
next. What you are really concerned here with is a “rupture of a fuel 
element in your testing process, a possible rupturing of a fuel element 
or some other contamination over and above that of ordinary test 
operation. 

Mr. Davis. In testing some of these high temperature fuel elements. 
For example, one of the things we hope to test fairly soon is special 
fuel elements in the test core at Idaho. We know that in regular 
operation this will release some fission products more or less con- 
tinuously into the airstream. This is not a large amount of con- 
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tamination, but a fairly well-known amount and an amount which we 
can at least make some predictions about. This would be more of a 
normal kind of thing we might have with some kinds of tests and 
not have with others. In any case we always have the possibility of 
getting to the point in the particular core test where the amount would 
increase and might increase fairly substantially in a short period of 
time. 

Representative Hoxirietp. It looks like we are building something 
that is going to contaminate airstrips, does it not ? 

Senator DworsHaxk. I recall when the plant at Arco was first 
established there was much concern over whether the disposal of waste 
material might pollute the waters. You have underground waters 
there as well as surface streams. 

I wonder if there has been any difficulty encountered along that 
line regarding pollution of waters through waste materials. 

Mr. Davis. I do not know of any, Senator. We have done a lot 
of subterranean exploring there and cannot even find out where the 
water goes in that area. 

Represent: itive Horrriecp. Are you referring to project 58-e—7 for 
a waste calcination system of $4 million ? 

Senator Dworsnaxk. I was not going to bring that up. You can 
take that in regular order. Thank you. 

Representative Hontrreip. Back to the regular order. 

The next item is 58—d-3. 


HIGH EXPLOSIVE DEVELOPMENT PLANT 


General Srarsirp. This is a further request for the development of 
the explosive fabrication and test site which lies in the mountains just 
to the west of Livermore Laboratory. Livermore has been changed 
over from basically a research laboratory to one which now does both 
research and development. This facility is needed to increase the 
number of sites where firing can occur, to secure the minimum neces- 
sary land for protection of the area, and to put in the utilities and 
security facilities necessary at the site. 

Representative Houirrecp. You are not building up there in this 
area of Livermore a prospective plant that is going to have to be 
increased in that high cost land area, are you ? 

General Srarrirp. No, sir: this is not in the high-cost-land area. 
It is back, purposely, in the mountains. In fact, in the land that we 
are thinking of taking, there is nothing except 2 or 3 sheepherders’ 
shelters. 

Representative Horirrerp. I notice your item is only $75,000 for 
land, out of the $2 million appropr iation there. 

General Srarsirp. Right, sir. 

Representative Hourrretp. Which would indicate—how much land 
is that; do you know? 

General Stareiep. Yes, sir; it is a little over 2 sections, about 1,300 
acres. 

Representative Horirrevp. Is the work being done at Los Alamos 
a different type of work or is this just additional ? 

General Starpirp. It is work on additional design, sir. 
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ENGINEERING AND LABORATORY BUILDING, LOS ALAMOS 


The next item, 58—d—4, is an item for an addition to a laboratory and 
engineering building which is down in the canyon at Los Alamos. 
It is a request for $1, 013,000. The current building, which is called 
the icehouse and is partly underground, was built originally to take 
care of some 41 engineers. It 1s now necessary that there will be 
some 118 altogether accommodated there. 

Representative Hourrrep. Are there any questions ? 


VENTILATION SYSTEM REPLACEMENTS, LOS ALAMOS 


General Srarsirp. The next item, 58-d—5, is for the addition of 
ventilation systems to existing buildings at Los Alamos. The re- 
quested sum is $618,000, the buildings — are 4 in number. 
They were originally built in 1945, but have a 25-year life—estimated 

5-year life. During the 10-year period beter een the date of original 
construction and the present, various apparatus has been installed 
which has overtaxed the existing ventilation system. 

It is planned to take the existing ventilation system and use it to 
exhaust the areas outside of the hotboxes, but to have the new sys- 
tem take over for the various hotboxes. 

Representative Ho.iFre.b. This is all in the production area; there 
is none in the residential area 

General Srarsirp. No, sir; this is over in the industrial area. It is 
across the canyon from the residential area. 

Representative Honrrretp. All right; 58—d-6. 


RECLAMATION FOUNDRY, SHOP, AND WAREHOUSE, SANDIA BASE 


General Srarsirp. 58-d-6 is for the building of a reclamation 
foundry and the small warehouse space connected with that foundry 
at the Sandia Laboratory, at an estimated cost of $308,000. 

At the present time we prepare in Sandia many ‘mockup forms and 
shapes out of the types and forms of metal that are going to be 
used in the final weapons. These shapes are classified and they must 
be cut up and destroyed before they can be released to salvage. 

This facility will take care of the estimated load of classified 
salvage. 

Representative Horirrmetp. What did it cost to operate the existing 
facility in relation to the value of the material salvaged ¢ 

General Srarpirp. I cannot tell you the operational cost. 

Representative Hortrretp. In other words, did it cost more to oper- 
ate it than the savings or did we have a net saving there ? 

General Srarsrrp. I am sure it did not cost more, sir. I have been 
in it and there were not over 3 or 4 people in it. 

Representative Horirrecp. It might be interesting to have that 
figure. 

General Srarsrrp. I will get that figure. 

Representative Hotirietp. I know something about salvage myself, 
and I know there are oftentimes opportunities for quite a saving in 
that type of an operation. 

(Information of a classified nature was furnished.) 
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REACTOR, AREA III, SANDIA BASE 


General Srarsirp. The next item is 58—-d-7, for the building of a 
small reactor at Sandia Laboratory, at an estimated cost of $2,900,000. 

Chairman Duruam. You have one at Los Alamos you can use for 
that. 

General Srarpirp. We have one there, sir. It does not have the size 
to accommodate the mechanical and electrical parts. Nuclear parts 
will still be tested at Los Alamos. We need one at Sandia which can 

take a full weapon. 

We made a survey of all the reactors in the country to see whether 
or not there was any reactor that could meet our needs. There is none. 
At the present time we are using Los Alamos. We are using also the 
reactor facility at Convair and we are using the MTR, but the size of 
the compartments that are available are far inadequate to meet our 
needs. 

Chairman Durnam. You could not deliver your weapons very 
easily from Sandia to a place like Wright Field. 

General Srarp mrp. No, sir, and W right Field is one of the facilities 
we looked at and it is not large enough. 

One last factor is that we estimate that the load will be such that 
we will require the reactors 7,000 hours a year. That is practically 
full time. 

Chairman Durnam. Is there one in the reactor program that would 
fit into this, as far as you know ? 

General Starpimp. No, sir; there is not. 

Mr. Ramey. Is this Wright Field type a kind that has more space 
around it? Is there not one reactor that is under construction that 
would have a room for testing components ? 

General Srarpirp. I cannot answer as to the exact one at Wright 
Field. It is my recollection from the survey that the biggest one 
available and coming available in the near future is the one at Con- 
vair. Perhaps Mr. Davis knows. 

Mr. Davis. The Wright Field reactor has a relatively large space 
inside the reactor itself, but it is not the same type of space, nor of 
the Riededions that General Starbird needs for this particular kind 
of testing. Further, they would require it, I believe, very nearly full 
time for their own work: 

Chairman Durnam. Where did this recommendation come from, 
General? From the reactor development people ? 

Mr. Fretps. No, sir, from the operating weapons contractor. 

General Srarsrep. This came from our operating contractor, San- 
dia Laboratory, which is the laboratory charged with investigating 
weapons. The preliminary design and the estimate was checked with 
the reactor division when received, because, of course, they are the 
ones that can given the best advice. , 

Chairman DurHam. Have we been doing any work like this before 
on the weapons? 

General Srareirp. We have just recently, sir. But largely on com- 
ponents rather than on full weapons. 

Chairman Durnam. That is what I thought. Probably you could 
determine it from the component parts. 

General Srarprrp. You need the whole system really tested. 
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Chairman Durnam. Of course, these two cost a lot of money, Gen- 

eral, and it is getting to where everybody wants one of these tools to 
ae ate with and I know the convenience and necessity of it, prob- 
ably, sometimes, but after all there is a limit. If we can use enough 
of the existing facilities and get the same results, we should do it. It 
is nice to have a wind tunnel to test a full B-52 in, but we cannot built 
those kinds of facilities everywhere. 

General Srarsirp. Mr. Durham, I felt the same way you did ori- 
ginally and so I went into this in some detail, and made our con- 
tractor go into it, and I have reached the conclusion that there is no 
facility available that can do the job, and furthermore, that we have a 
near full-time need for this. 

(Discussion off the record.) 

Chairman Durnam. Do you think you can get that reactor built 
for $2,900,000 ¢ 

General Srarsrrp. That is our best current estimate of it, sir. 
There has been no engineering of it yet ; that is, architect-engineering. 
There has been a check of this reactor made, both by the Reactor Divi- 
sion and by Los Alamos. Los Alamos, who had experience in this, 
was aided by Sandia. 

Chairman Duruam. The reason I asked that, most of these have 
been running about 50 percent more than the estimate made on them. 
Most of the small reactors, especially. 


BASE CONSTRUCTION, NEVADA TEST SITE 


General Srarpirp. The next item, 58-d-8, is an item necessary for 
effecting the minimum necessary modification and construction at the 
Nevada test site. The amount requested is $350,000. It is not known 
exactly which subitems in this project will have highest priority at 
the time the appropriation is received. It is necessary for us to 
backlog items that, of course, are not essential. We do see, though, a 
strong need for a small radsafe laboratory, the running of a water 
line into the command post, the building of additional capacity on the 
sewage disposal plant, and the putting in of limited facilities to 
enable the motor pool to operate efficiently. 


BASE CONSTRUCTION, ENIWETOK PROVING GROUND 


The last item, 5S-d—9, is for the addition necessary for the Eniwetok 
Proving Ground. The two major subitems here in the overall request 
of $7,917,000 are, first, an extension of the runway, and second, an 
improvement in the power and water production plant. As far as 
the runway is concerned, this last year we had out there many high- 
speed and high-value aircraft. 

There were, for example, two B-52’s. On several oceasions it was 
necessary that aircraft land with their hydraulic system not function 
ing properly, and there was danger in such case that they would 
overrun the runway. 

The value of a B52 is about 87 million—this exclusive of the men’s 
lives involved. It is believed that this runway extension is an essential 
item of construction in view of the change in the type of aircraft we 
are operating from there. 

Chairman Duruam. How much additional space will it give you / 
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General Srarpirp. It will lengthen the runway out from 6,850 to 
9,000 feet. 

Mr. Frexps. An extension of 2,150 feet. 

General Starpirp. The second item involves basically the power sys- 
tem of the island. We have four generators there. Those generators, 
when anything happens to them, must be shipped to Honolulu to be 
repaired. During this last operation there was a failure and this 
was done. One of the generators went out and left us on a low level 
of available power and the generator itself had to go back to Honolulu. 
Two railroad car generators were shipped out and put in place 
temporarily. 

The objective here, of course, is to get a more efficient and reliable 
system of providing the power, and incidentally the water, for the 
two main islands of the Eniwetok Proving Grounds. | 

(Discussion off the record.) 

Mr. Fieips. The next program is the reactor program, sir. 

Representative Hoxtrimeip. The reactor development we are going 
to defer at the present time. I was thinking of physical research. 

Mr. Fretps. I misunderstood you. I thought you were going to 
defer the power acceleration programs. 


HIGH-ENERGY ACCELERATOR 


Chairman Duruam. 58-g-1. 

Mr. Freips. The 58—g-1 is the high-energy accelerator at the Ar- 
gonne National Laboratory, in the amount of $27 million. This is a 
project to supersede a previous project that was authorized in the 
amount of $15 million. 

Chairman Duruam. Did you spend all of that $15 million? 

Mr. Fre.ps. No, sir; there was not any money spent. This super- 
sedes that $15 million project. We did not start the construction of 
it. As part of the Argonne operating program, there has been re- 
search work going on in the laboratory on the design of that machine, 
development of model studies, and so forth. But we have not spent 
any of the money for the construction of the $15 million machine. 

Chairman Duruam. Frankly, in your opininon will this stand in 
the way of the power development program to any large extent ? 

Mr. Fretps. You mean at Argonne ?/ 

Chairman Durnam. I mean the whole program; because it is re- 
search too, primarily. 

Mr. Fretps. I do not believe it will, Mr. Durham. My thought is 
that this is a definite addition to a laboratory like Argonne. 

Additionally, in the Middle West there are a great many outstand- 
ing physicists whom we would hope to attract to work in the Argonne 
area, wih the Laboratory collaborating from time to time. We do 
have participating programs with the universities there. 

Beyond that, this is a machine which will open up new areas of re- 
search in the high-energy physics and in which very profitable re- 
search programs would be conducted both by the Laboratory and by 
participating Institutions. 

Chairman Duruam. Do you think the new one is a better machine 
than the one we have out in California? 

Mr. Fie.ps. Yes, sir; that is my understanding. 

This is Dr. Johnson, Director of the Division of Research. 
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Chairman Durnam. How many accelerators do we have now? 

Mr. Fretps. Two in operation, three under construction, and this 
one being planned. 

Chairman Durnam. Can you not tear the atom all to pieces, count 
the protons and everything now ? 

Mr. Freips. These are all different machines and geared for dif- 
ferent kinds of work. 

Representative Hotirretp. Why can we not reduce this $27 million 
item in view of the budget situation that exists in both Houses—why 
can we not reduce that to about the 2 or 3 million you expect to spend 
in the next year? 

Mr. Frevps. I think it is necessary to have the project authorized 
by Congress, fully authorized, in order to go ahead with it. 

Represent: itive Hotirietp. You do? 

Dr. Jonson. Yes; it is quite an undertaking and you cannot do 
it in small bits, you have to se the whole thing. 

Chairman Durnam. C ‘ould we not set the amount of money to take 
care of an assurance we are going to do the job—I am trying to work 
it out, because I am for it. I feel like it would be a good tool to have, 
but I am thinking in realistic terms. If we could assure the scientists 
we are going to build it—how long will it take to build it? 

Dr. Jounson. We felt the authorization implied an assurance we 
would build it, and we are going to ask for funds for it as we need 
them and there was only a million and a half we were going to ask 
for this year in appropri: ations. 

Chairman Durnam. That puts us right on the spot, Doctor, because 
we are the authorizing committee, and they go in there and say Con- 
gress has set down this sum of money and then you go over to the 
Appropriations Committee and you get out of this thing and we get 
the blame for spending $27 million. That is where we find ourselves 
in this situation. 

Mr. Frevps. Our problem is this, and perhaps something could be 
worked out, I do not know: We do feel we now have in mind the 
machine that we would like to see built at the Argonne Laboratory. 
The work is proceeding on the research and development with respect 
to it. Design could move ahead in this fiseal year. 

We have had a problem on what should be done in the Middle West 
in the high-energy accelerator program. We need, we feel, to stabilize 
that as well as to come up with this machine which will add signifi- 
cantly to the capabilities for research in high-energy physics. 

Therefore, our interest is to go ahead. 

Representative HoLirrenp. In what position are you now? Can you 
say to this committee today that we have gone into this to the point 
where we are ready to start construction on it? 

Dr. Jounson. We are now ready or will be by July 1. 

Representative Horirrenp. You will be ready to start construction 

Dr. Jonnson. Yes, sir. 

Mr. Ramey. It is a different design than the one you started out 
on though. 

Dr. Jounson. The design of this particular machine has been under 
way now for about a year. 

Representative Hottrirtp. How many times have you changed your 
ideas ¢ 

Dr. Jonnson. During this year, not at all. 
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Representative Horirietp. But you did before on high-energy ac- 
celerators. 

Dr. Jounson. I would not say we changed, but our ideas have never 
really jelled until about a year ago as to what it was. 

Representative Horrrreip. Then I want to reconcile what General 
Fields said with what you are saying. As I understand it then, if we 
authorize the $27 million you are going right to the Appropriations 
Committee and you are not going to ask for a million and a half, but 
you are going to ask for the $27 million; is that r ight ? 

Mr. Fieitps. No. The amount we are going to ask for in fiscal year 
1958 has not actually been settled. It somewhat depends upon what 
you authorize. But it is going to be in the order of a million and a half 
or $2 million or something like that. 

Dr. Jounson. Let me clarify a misstatement I think I made. What 
I meant was we are ready to start detailed architect engineering de- 
sign work, not construction. 

Representative Houirm.p. That is different to me. As a layman, 
that means a great deal of difference from the construction of the 
accelerator itself. That is why I was so surprised when you said you 
were ready to start the construction. 

Mr. Frerps. There is one problem you might get into at some point 
in fiseal 1958 if you did not have this total authority of $27 million 
or if you did not have more money. That is the need for placing 
orders for long lead-time items such as steel. This takes a tremendous 
amount of special steel. 

Dr. Jounson. That is right. 

Mr. Frevps. These are the kinds of things you have to order well in 
advance. I do not believe we will be able to do that anyway in fiscal 
1958, so perhaps that problem will not be before us. 

Dr. Jonnson. No. 


AUTHORITY FOR DESIGN AND ENGINEERING 


Mr. Frevps. So that the main thing that will proceed during fiscal 
1958 is detailed design and engineering. If that work could pro- 
ceed with the understanding that Congress would approve the project 
when we come back and describe it in detail I think this would be 
satisfactory. 

Chairman Durnam. We could write that in the report. 

Mr. Fretps. Normally you get that understanding by getting au- 
thorization. I think it has been Congress’ desire to do that in the ver Vv 
beginning so that you know the full impact of a project when it is 
initially presented. 

Mr. Burrows. Normally we would hesitate to spend this kind of 
money on detailed engineering without knowing whether we would 
secure the complete authorization. You can see the problem we have. 

Representative Hontrrevp. Yes. 

Mr. Burrows. If something in the report recognized this prob- 
lem 





Representative Horirmevp. Are you also affected by the provision 
which requires you to have your authorization 4 

Mr. Frerps. Normally, before you start construction you have to 
have the money appropriated to cover that start of construction. 
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Mr. Ramey. Under your language, you are authorized to use operat- 
ing money all the way down for detail design. 

{r. Burrows. No, sir; we only use operating money for what we 
call pre-title I or preliminary design. 

Mr. Ramey. But legally, as against what your policy is, are you not 
authorized to do that under the law 4 

Mr. Burrows. We find some difficulty, whether legally or other- 
wise, in spending money for complete design specifications without 
any assurance that the Congress is going to authorize the project. 
This might be just a waste of | money. 

Mr. Ramey. But have you not done that in the past ? 

Mr. Burrows. Not for complete specifications, not to my knowledge. 

Mr. Ramey. Have you not gotten into title Il work before under the 
language? I thought that was the purpose of our language, to per- 
mit this. 

Mr. Burrows. There may be occasions where we have had an emer- 
gency project of some kind and we have gone that far. This is only 
where the project was of such emergency importance we felt justi- 
fied to oe the risk. 

Dr. Jounson. It would be difficult to get the scientists to go into 
the design in this detail without having authorization. This is not 
the kind of work you can just hire out to an architect engineering 
firm and let them do the designing. It takes a good deal of magnet 
testing work and steel testing. All of these things are germane to 
the detailed design and you cannot get the scientific effort unless there 
is more assurance than we would have without authorization that the 
project would go forward. 


ALTERNATIVE DESIGNS FOR ARGONNE ACCELERATOR 


Mr. Ramey. Would it be possible to describe briefly the various de- 
signs you have gone through for this Argonne accelerator? There was 
an original injection type, was there not ? 

Dr. Jounson. Yes. 

Mr. Ramey. Then the one authorized to beat the Russians last year. 
Then there is the one, presumably, now, which I believe the last testi- 
mony indicated is different. 

Dr. Jounson. There have been various ideas. I think these three 
you have mentioned have been the main ones. The injector type you 
inentioned first was considered to be a very advanced type of machine 
which could not be done in a reasonable number of years, certainly 
not 4 or 5 years. 

Then the so-called one to beat the Russians was just a horseback 
guess as to how much a machine of 12 billion volts would cost. 

Representative Honirretp. Now we authorized that one. 

Dr. Jounson. That is right. 

Representative Hortrreip. And this is a substitute for that one. 

Dr. Jounson. This . a substitute for that one, that is right. And 
that was just a guess, really, as to how much it would cost to build a 
12-billion volt mac ine which would be a higher energy than the Rus- 
sians were building. If you did it along the lines that had already 
been worked out at Brookhaven—a single turn injection system—th: at 
would give a slow intensity. This machine will give 1,000 times more 
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intensity than the previous $15 million machine we have talked about. 

Chairman Duruam. Did you get all the $15 million? 

Dr. Jonnson. We did not ask for any money. We only asked for 
authorization. It was on that basis we have been able to go ahead 
with design work, because that did indicate a serious intention in 
Congress to authorize a machine at Argonne. 

Chairman Durnam. Will that carry over into this type of activity ? 

Dr. Jounson. No, because we know now this new machine cannot be 
built within the $15 million. 

Mr. Ramey. You have been working on a different design ? 

Dr. Jounson. We have been working on the design of the machine 
we are now asking for authorization for. 

Chairman Durnam. Then if we authorize this for $27 million you 
could already use that previous authorization, 27 plus 15. 

Mr. Frevps. We have stated that this new authorization supersedes 
the other one. 

Chairman Durnuam. Your authorization is still on the books until 
we rescind it. 

Dr. Jonnson. That would be rescinded and replaced by this one. 

Mr. Frerps. This is one of the projects in which the authorization 
could be amended if you wanted to follow that route. You remember 
the question Mr. Cole asked about whether projects could be handled 
by amending them. 

Representative Horirreip. You say you have $15 million authorized, 
and if that authorization does carry over you would have $12 million 
here. 

Mr. Frexps. That is right. 

tepresentative Horirretp. That could be amended 

Mr. Fretps. That is right. You could amend that. 

Representative Horirrecp. By language in the report. The report, 
of course, would bring it out that this is a revision of your 1957 
estimate. 

Chairman Durnam. The only thing, I feel like we are taking a 
pretty big bite here. 

Mr. Fieips. We would only be building one machine here, Mr. 
Durham. The $15 million one of the past year would be really super- 
seded and dropped, canceled. It would not go forward. This would 
be one machine. 

Mr. Ramey. Do you have any plans for any accelerators in the 
Oak Ridge area? 

Mr. Fretps. We do not have any plans in the form of any requests 
for authorization or in the budget at the present time. 

Dr. Jounson. We have no proposals in my office. 

Mr. Freips. There have been things considered. I do not know 
that they have gotten to the status of an actual firm proposal, have 
they ? 

Dr. Jonnson. No. 





COSMOTRON IMPROVEMENTS, BROOKHAVEN NATIONAL LABORATORY 


Representative Honirteip. Let us leave that for the time being and 
go to 58-g-2. ; 

Mr. Fietps. Cosmotron improvements in Brookhaven National 
Laboratory, $1,420,000. 
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This item, Mr. C hairman, 1 is again an item that is superseding one 
that was in last year’s authorization. That one in last year’s authori- 
zation was $350,000. We have not gone forward with it. We are 
asking for this new authorization of $1,420,000. 


PROJECTS AUTHORIZED AND ABANDONED—RESCISSION OF AUTHORIZATION 


Chairman Duruam. On the basis of that, could the committee have 
a list of those projects we have authorized and you have not spent any 
money on ¢ 

Mr. Frexps. I believe we have provided that to the committee. 

Mr. Burrows. Yes; I think so. 

Chairman DurHam. Has it been provided this committee? 

Mr. Ramey. They provided us with a statement of funds that were 
withheld. 

Chairman Durnam. I am talking about authorizations now. I 
think we ought to clean up these things here. 

Mr. Fietps. I think we provided you with it. 

Mr. Horirte.p. Yes; today. 

Mr. Frets. Table E, which was with our original letter of April 
5, is a list of items which have been abandoned or superseded by re- 
vised authorizations. 

Chairman Duruam. That have been authorized ? 

Mr. Fie_ps. That have been authorized but have now been aban- 
doned or superseded. 

Chairman Durnam. Why do we not clean them up and get them off 
the authorization book? We do that over in the Armed Services Com- 
inittee. If they abandon a project over there we clean it up. 

Mr. Frets. With this statement to you, we consider it cleaned off 
the books, Mr. Chairman. 

Chairman Duruam. It has not been cleaned off by Congress and it 
still stands. 

a ative Hoxirrevp. If we are going to put in a new item 
of $27 million which supersedes the $15 million there—we ought 
to in our bill this time put a list of these items which are being super- 
seded, if we are going to do it in this way you have here, unless we 
add to them. I agree with Mr. Durham that we should consider re- 
scinding in every instance where we are putting in a new item. 
Otherwise you are leaving a tag-end authorization there that could 
be picked up at some future time. 

Chairman Duruam. Give us a list of the ones you have abandoned 
and the authorization is on the books, and the number of dollars in- 
volved. Give us a list of them. 

Mr. Fretps. I believe we have provided that list, Mr. Chairman. 
It is table E. 

Chairman Duruam. I was thinking you know what you abandoned 
and could give us a list. 

Mr. Fretps. Those are the ones. 

Representative Horirme.p. Starting in at the top, “Additional feed 
materials plants, $22 million.” What does that have reference to? 

Mr. Freips. That was undertaken by private contractors. There 
is a footnote on the other page. 

Representative Horirrenp. Yes; I see that. You have got a num- 
ber of items there, and you go down to the $15 million item we talked 
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about ; and then, down in the 84th Congress, Ist session, there, you have 
an item for “Art construction, $17 million.” 

Mr. Fietps. That is abandoned, sir. 

en Hoxirtevp. “Expansion of weapons materials fab- 

vation plant and facility, $15 million.” 

“Mr. Fretps. Similarly, we do not propose to use these authoriza- 
tions any further. 

Chairman Duruam. Then the Commission has no objection to us 
rescinding them ? 

Mr. Fretps. No, sir; not as far as these specific projects are con- 
cerned. 

Chairman DurHam. That is what I mean. 

Mr. Frevps. May I say something off the record ? 

(Discussion off the record.) 

Representative Hoxirrerp. You are speaking now of transferring 
them and substituting a new project. 

Mr. Fretps. Where we have taken something from 1 year and 
placed it against the next year to reduce the appropriation. 

Mr. Burrows. We have a technical problem there. 

Representative Hoxtrrevp. I understand that. 

Mr. Fretps. As far as saying that project is no longer authorized, 
we have a problem. 

tepresentative Horrrretp. If we could go before the Congress with 
a rescission of a lot of this authorization and say, roughly, it is true 
we have got a bill here which asks for authorization of $ 214 million 
and then | compare that with last year’s appropriation and the year 
before to show it is smaller for this particular area, and then say, “But, 
in addition to that, we have rescinded $50 million.” 

Mr. Norris. Ninety million dollars. 

Representative Houirretp. Ninety million dollars of previous au- 
thorization, it would help us pass this bill. We are going to have 
trouble on every appropriation bill unless we have got a story to tell 
that will stand up before the Congress. So I agree with you that the 
staff should work this out so there will not be any sleepers that will 
cause you folks trouble later on, because it will cause us trouble, too, 
if it causes you trouble. 

Mr. Fre.ps. Everything that causes us trouble does seem to cause 
you trouble. 

( Discussion off the record. ) 


COSMOTRON IMPROVEMEN'TS 
Representative Horirierp. We were up to cosmotron experimenis. 


Dr. Jomnson. The cosmotron has been a ver v successful instrument 
for research, and it has been used very extensively by university scien 


tists as well as our own scientists at the Brookh: aven Labor: atory. The 
intensity, or the number of protons accelerated per pulse, has bee 
increased by more than a factor of 10 since it came into o yperation, and 


we know how we can increase by another factor of 10 if we can jus 
get enough shielding to make it safe to use it at that intensity — 
This project would provide the additional shielding needed, and i 
would also provide for more effective facilities around the tar get area 
Originally, when the facility was first used, the beam stayed inside 
of the m: ienetic field, inside the machine, and then the Vv learned how 
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to bring the beam out with nearly 80 percent of its original intensity. 
This increased the potentialities for using the thing for research very 
greatly. However, it is necessary to develop the area where this beam 
comes out for more effective experimentation. 

These funds are needed to increase the utilization of the machine 
by a pretty large factor. 

Chairman Durnam. This is the only one we have, is it not, Doctor ? 

Dr. Jounson. The only one. 

Chairman Durnam. This is the only one we have of this type. 

Dr. Jounson. This machine is a 3-billion-volt machine. The beva- 
tron at Berkeley is a similar mac hine for 6 billion volts. It is a very 
similar machine. The smaller machine is easier to manipulate. Its 
energy is sufficient for many of the experiments. 

Mr. Frevps. Mr. Chairman, this project and the next one, which is 
the bevatron project, 58-g-3, are both in this request for authori iza- 
tion because of the need to fully utilize these machines. They need 
improvements for their full effectiveness. And I think the record 
should show that, as a result of this kind of work, there have been 
many discoveries in the last years. Both the antiproton and the 
antineutron came out of the work that these machines can do. 

The information we have is that the Russians are very vigorous in 
the field of high-energy physics and that they have a new machine 
that has come on the line near Moscow which is apparently going to 
be quite useful to them. 

So that, even in this period, the Commission believes that we should 
look toward the full utilization of the present machine and look toward 
the building of the machine at Argonne for this kind of research in 
the Middle West. 

There has been such progress in the high-energy physics area as to 
warrant still proceeding, even in this period. 


ACCELERATOR IMPROVEMENTS, UNIVERSITY OF CALIFORNIA RADIATION 
LABORATORY 


Chairman Duruam. Would you compare the sum of money at the 
University of California Laboratory, Doctor, or is that improvement 
due to something else ? 

Dr. Jounson. This $875,000 for project 58-g-3 for improvement of 
the accelerators at the University of California is applicable to the 
bevatron, the 184-inch cyclotron, and to the heavy-ion accelerator, all 
3 machines. The 184-inch cyclotron, as you recall, Mr. Durham, has 
just recently been remodeled. Its energy was formerly at about 400 
million volts, and now it is up to 720 million volts. Tt is now just 
coming into operation. So, it opens up a whole new energy range 

for research, and it is necessary to put in additional facilities for us- 
ingthebeam. Part of them are medical facilities. 


ESTIMATES PRESENTED TO THE BUREAU OF THE BUDGET 


Mr. Ramey. Does that improvement at Brookhaven provide all 
of the funds you originally requested of the Bureau of the Budget? 
In other words, does that take care of the needs as you saw them? 

Mr. Fiexps. I believe we had in our program initially more than 
that, but I would have to get the sheet. 
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Representative Horirretp. We would like to have, for the use of 
the committee, your budget requests on the items that are outlined 
in this bill. 

Mr. Frevps. Mr. Chairman, we supplied that. 

Mr. Ramey. For the projects as such, I believe. I do not know 
whether it shows the modifications in projects. 

Mr. Fretps. I thought what we had provided was the items that 
did not stay in the authorization request. 

Mr. Burrows. That is right. 

Mr. Fietps. We went throu zh the process of presenting the a 
to the Bureau of the Budget, reviewing it with them, receiving ¢ 
budget ceiling from them, and then revising our program within the 
ceiling to come up with this request. 

It is difficult to say in many cases that the Bureau of the Budget 
refused to clear an item in the budget, because we go in with a number 
of projects and in the course of the overall review they will come 
back and give us a ceiling and tell us to fit our budget within the 
ceiling amount. Then it is up to us to decide which items do and 
do not get in. I thought we provided you with that list. 

Mr. Burrows. This was a list of items that were dropped, not 
necessarily revisions. 

Mr. Fretps. This is a list of items that were dropped. 

Representative HoririeLcp. That were dropped ¢ 

Mr. Fretps. Yes, that is right. These are the ones that were elim- 
inated. We have provided that. This does not include any revision 
in the amounts. 

Shall we proceed, Mr. Chairman ? 

Representative Hoxtrrep. ‘Yes. 

Mr. Fretps. Item 58-h-1, reactor improvement, Argonne National] 
Laboratory, in the amount of $380,000. 

Do you want to talk to that, Dr. Johnson ? 

Dr. Jonnson. This is for the purpose of raising the power level of 
the CP-5 reactor. 

Representative Horirretp. Before we leave this previous discussion, 
I have looked at this list which you provided us, but I would like 
to have, if you do have it, item by item in this bill, what you originally 
had on your budget request sheet and what it ‘was finally adjusted 
to, if there was an adjustment. In other words, did you adjust any 
of these items downward or did you eliminate projects? 

Mr. Fretps. We will have to go back and check. I imagine some 
of them were revised downward. I do not recall exactly. We would 
have to check that. 
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Comparison of original authorization bill proposed to the Bureau of the Budget 
with that proposed to the Congress 


{fn thousands] 


| 
Revised 





| Original 
proposal proposal 
| submitted submitted Difference 
to Bureau of | to Congress 
| the Budget 
seen a cates lain siete Mc cee eee 
A. Items eliminated from original proposal: | | 
Fuel element test reactor $17, 500 | 0 —$17, 500 
Critical mass laboratory - | 2,000 | 0 —2, 000 
Weapons specialized process plant 5, 000 0 —5, 000 
Weapons development plant, Livermore, Calif " 1, 300 0 | —1, 300 
Materiels and Standards Laboratory, Sandia Base, | | 
N. Mex ‘ 1, 100 | 0} —1, 100 
Laboratory and special machine shop, Los Alamos, | 
N. Mex a 738 | 0 | —738 
Research and developmental test plant | 20, 000 | 0 | — 20, 000 
Additions to electric power system, NRTS, Idaho | 2, 600 | 0 | —2, 600 
Irradiation test reactor, ANL, Illinois 5, 500 | 0 —5, 500 
Modifications to Cambridge accelerator 740 0 —740 
Metals and ceramics bldg., ORNL, Tennessee 6, 107 0 —6, 107 
Central research laboratory addition, ORN L, Tennessee 3, 035 | 0 —3, 035 
Developmental building Ames Laboratory Iowa_ 1, 358 | 0 | —1, 358 
Physies research installation, UCRL, Calif--- 1, 000 | 0 —1, 000 
Permanent housing, BNL, New York 800 0 —800 
Administration building. AN L, Illinois 4, 970 | 0 | —4, 970 
Subtotal 73, 748 0 | —73, 748 
B. Items added to original proposal: 
Reduction of fire hazards, gaseous diffusion plants---.- 0 | $12, 000 | 12, 000 
Additions to gaseous diffusion plants ‘; 0 | 6, 600 | 6, 600 
Subtotal . 0 | 18, 600 18, 600 
C, All other items: | | 
Off-site access roads 750 | 750 | 0 
Fabrication plant 3 | 5, 000 | 5, 000 | 0 
Mechanical production line, Hanford, Wash 1, 500 1, 500 | 0 
Metal treatment plant, Fernald, Ohio 850 | 850 | 0 
Improvements to production and supporting installa- 
tions, Hanford, Wash. and Savannah River, 8. C | 17, 000 | 10, 000 —7, 000 
Additions to scrap plants, various sites 1, 500 1, 500 | 0 
Weapons production and development plant- - 15, 000 10, 000 | —5, 000 
Weapons special component plant i 6, 000 6, 000 ) 
Manufacturing plant expansion, Albuquerque, N. Mex. 3, 325 3, 325 0 
Storage site modifications 2, 000 2, 000 0 
Iligh explosive development plant, Livermore, Calif 1, 800 2, 100 | +300 
Engineering and laboratory building, Los Alamos. 1, 013 1,013 0 
Ventilation system replacements, Los Alamos 618 618 0 
Reclamation foundry, shop, and warehouse, Sandia | | 
Base, N. Mex... 308 308 | 0 
Reactor, area III, Sandia Base, N. Mex 2, 900 2, 900 0 
Base construction, Nevada test site 450 350 —100 
Base construction, Eniwetok Proving Ground 7,917 | 7,917 | 0 
Power reactor development acceleration project---- 150, 000 | 20, 000 | — 130, 000 
Puerto Rico power reactor . 9, 000 | 9, 000 | 0 
Fuels technology center, Argonne National Labora- | 
tory, lllinois aed ie iia 12, 000 10, 000 | — 2, 000 
Modifications and additions, aircraft nuclear propul- | 
sion ground test plant, area No. 1, National Reactor | | 
resting Station, Idaho . 22, 750 8, 000 — 14, 570 
Test installations for classified projec 9, 000 | 9, 000 0 
Project Sherwood plant aed | 5, 000 | 7, 750 | +2, 750 
Waste calcination system, NRTS, Idaho “ 4, 000 | 4, 000 | 0 


See footnote at end of table. 
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Comparison of original authorization bill proposed to the Bureau of the Budget 
with that proposed to the Congress—Continued 


{In thousands] 


Original Revised 
proposal {| proposal 


| to Bureau of | to Congress 


submitted | submitted | Difference 
; | 
| the Budget | | 


C. All other items—Continued | 
Hot cells $3, 500 $3, 500 0 
High temperature test installation, Bettis plant, Penn- | 
sylvania_ 3, 000 3, 000 0 
Destroyer reactor development plant - - 750 750 0 
Waste storage tanks, NRTS, Idaho | 3, 700 3, 700 0 
Hot pilot plant__- 4, 900 2, 000 | — $2, 900 
Land acquisition, NRTS, Idaho 1, 000 1, 000 0 
High energy accelerator 27, 000 27, 000 | 0 
Cosmotron improvements, Brookhaven National Lab- 
oratory, Illinois 3, 550 1, 420 2, 130 
Accelers ator improvements, UCRL. 875 875 | 0 
Reactor improvements, ANL | 380 380 0 
Mammalian radiation injury and recovery area, ea 475 475 | 0 
Nuclear training project, Regional Nuclear Training 
Center, Puerto Rico-. 3, 500 2, 500 | -1, 000 
Schools, Los Alamos 965 965 | 0 
Housing modifications, Los Alamos, N. Mex 2, 000 1, 000 1, 000 
Additional water well, Los Alarmos_ - - 138 138 0 
General plant projects 26, 166 26, 016 | —150 
Subtotal_. 361, 400 198. 600 | — 162, 800 
Total all items : 135, 148 217, 200 217, 948 
NoTE.—Subsequent to submission of the revised proposal to the Congress, project 58-a-1, off-site access 
roads, $750,000, was eliminated from the proposal. This project is included above 


Mr. Burrows. The difficulty here, Mr. Chairman, is that some are 
revisions we made ourselves because this budget process is pretty con- 
tinuous. After we get further data sometimes we do it ourselves. 
It is hard to identify whether it is done as a result of our own refine- 
ments or the budget. 

tepresentative Horirrenp. I did not intend to go into this reactor 
thing, but here we have the homogeneous reactor, estimated cost $50 
million, and the pressurized heavy water $50 million. 

Mr. Fietps. Yes, sir. 

Representatives Hoxirieip. Did you suggest those be built to the 
Bureau of the Budget and did they ‘eliminate them ? 

Mr. Frevps. Those are the two items I referred to at the last hes ring 
where we went to the Bureau of the Budget stating we wanted that 
amount of money in this authorization request, but ‘that it would not 
be used if private industry responded to our third round proposals and 
built them. On the basis of that fact—that it was contingent on a 
determination of whether private industry would build them—this 
was eliminated from the request that came to Congress, but it did 
result in the statement that the President made that if industry did 
not build these he would present a supplemental request. 

Representative Honirietp. But did the Budget Bureau ask you to 
knock those out or did you do that yourself ? 

Mr. Burrows. I think it could be fairly said we did this on the 
basis of the agreement that if we could get this in a supplemental 
if necessary, it would serve our requirements as much as putting it in 
the initial request. 

Mr. Frextps. I was not a part of some of the detailed conversations 
on this. I am in difficulty answering that. But we did come out 
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with an understanding that if industry does not go ahead, we could 
submit a supplemental request. 

Chairman Duruam. If you get no authorization from them 

Mr. Fie_ps. We have to get supplemental authorization, Mr. 
Durham. 

Chairman Duruam. Yes. 

Representative Ho.irretp. Go ahead. 

Mr. Frevps. As well as the appropriation. 





REACTOR IMPROVEMENTS, ANL 


We were on the reactor improvements at the Argonne National 
Laboratory. 

Go ahead. 

Dr. Jounson. That is to provide facilities for increasing the power 
level. We have been operating at about 1 megawatt. The reactor, 
I think, is now up to 2 megawatts, without having to put in additional 
facilities, but in order to double the power again to four megawatts, it 
is necessary to get additional cooling capacity, it is necessary to get 
an improved facility for storage of hot fuel elements, it is necessary 
to improve the shielding at the tope of the reactor, and to get addi- 
tional equipment for handling the spent fuel elements, cutting them 
up and sending them away. 

Representative Honirretp. All right. 

The next item. 

Chairman Durnam. Why do you have to put in a charge for heavy 
water there ? 

Dr. Jounson. That is required under the accounting system. I 
will let Mr. Burrows answer that. 

Mr. Burrows. I cannot answer that question. 

Chairman Durnam. Why You have heavy water. You have 
plenty of it. 

( Discussion off the record.) 

Mr. Fiexps. I think we have the answer back here. 

Chairman Duruam. I know it is the accounting system. 

Mr. Burrows. It has been explained that this constitutes an appro- 
priation transfer between operations and construction and therefore 
goes into the permanent capital charge of construction. 


MAMMALIAN RADIATION INJURY AND RECOVERY AREA, OAK RIDGE 


Mr. Frevips. The next project is the biology and medicine project, 
project 58-i-1. This is the mammalian radiation injury and recovery 
area at Oak Ridge National Laboratory, in the amount $475,000. It 
is actually an additional biological area. 

Dr. Shilling, maybe you want to go further. 

Dr. Smiiuimne. Yes, sir. The reason for the additional space is 
that we are having to keep all of the animals until they die because we 
have found out that many things are happening, early aging, develop- 
ment of cancer, development of leukemia, this type of thing, and it 
would be a little short of criminal not to keep them and get all of this 
additional data. That is one phase of the program. 

The other phase of the program deals with the problem of treating 
the animals with bone marrow. We have come very close to a break- 
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through here in which a mouse, given a lethal dose of radiation and 
then treated with bone marrow injected intravenously from another 
mouse of the same strain is kept alive indefinitely. We have tried to 
find out how long, and that takes large numbers of mice. About 95 
percent of them remain alive if given the same type, called isologous 
bone marrow. It is like giving a twin a transfusion from the identic: al 
twin. It also, however, is partially true that even if you use a mouse 
for the experimental animal and the rat for the donor, the cells, a fair 
number of them survive. 

Since this is an area in which we desperately need information, a 
large amount of work is under way there and we have to have addi- 
tional quarters both for mice and-for rats, to keep them long enough to 
find out what does actually happen. 

Chairman Durnam. All of this information is made available, is 
it not, Doctor ? 

Dr. Suiting. Yes, sir, there has been a good deal published re- 
cently on this, and there have been several conferences to which the 
public have been invited. 

Chairman Durnam. Could you guess as to how many animals you 
have there ? 

Dr. Suiting. At the moment we have a little better than a million 
white mice, sir. There are a lot of white mice in one place. 

Chairman DurHam. You have something becides mice, have you 
not ? 

Dr. Suiting. Yes, sir, we have a great many rats and a lesser num- 
ber of dogs. The monkey colony-—— 

Mr. Fiexps. Is this where you found out something about transfu- 
sions and how they would affect radiation injury recoveries 

Dr. Suiiiina. Yes, sir. 

Mr. Fretps. You might say something about that. 

Dr. Sumuinc. We are also using monkeys in work in this area. We 
are using monkeys as experimental subjects as being closer in the chain 
to the human. 

In all of these animals we have used intravenous injections of bone 
marrow cells after they have been filtered through a screen to take 
out fat and spackles of bone, and this intr avenous injection has really 
worked very well. It is still in the experimental stage. A lot of it has 
appeared in the newspapers. We are not yet ready to treat humans 
with it other than experimentally. We have found it does not harm 
humans, and we have a program in which patients at terminal stages in 
leukemia and blood diseases are now being given bone marrow both in 
clinics in Boston and Philadelphia. It is too early to tell what is 
going to happen there because we are making some early, immediate 
applications, and then, of course, the real interest is in the possibility 
of protection following a radiation exposure. 

Representative Houirrecp. We are planning some radiation hear- 
ings late in June. 

Dr. Sumurna. Yes, sir. 

Representative Horirrmerp. And we will look forward to having 
someone from your laboratory give us a more complete report on your 
radiation experiments. 

Dr. Suimiina. That is planned, sir. 

Representative Horirrevp. I would like to ask you now if the work 
that is done at the Navy Radiological Laboratory in California is ex- 








AUTHORIZING LEGISLATION 117 


changed with the work you folks are doing, or is it in a different line? 

Dr. Suitiine. The work is definitely exchanged. It is quite largely, 
however, sir, in a different line. 

Representative Hourietp. They have very few animals. 

Dr. Sumiine. Yes. They are not doing this type of thing. They 
are doing other types of work and we are working with them con- 
stantly. As a matter of fact, a stack that high [indies iting | i is on my 
desk right now of their experiments that have been going the rounds 
of our staff to find out if there is any area in which we can further 
cooperate with them. 

Representative Horirrevp. Can you tell us if the qualified labora- 
tories—I know they are doing a lot of this at Argonne, too— 

Dr. Suita. Yes, sir. 

Representative Hour 1eLD. If there is a real exchange of informa- 
tion on a planned basis, or is it just happenstance ? 

Dr. Suiii1nG. No, it is definitely planned, sir. 

Representative Hotirretp. So there is little duplication. 

Dr. Sumuine. Yes, sir. For example, in this one area, if I may 
have another moment to answer your question, in the area of bone 
marrow, as soon as this became a possibility, we immediately got to- 
gether all of the people who we knew in the United States who were 
real experts in the bone marrow area. These are civilian as well as 
our own people. We sat down and built, if you will, a mosaic of 
need to really get the answer to this. This piece of research, this type 
of research we need, this type we need, this type we have enough of. 
This group sat around for 2 days and worked way into the night be- 

cause they became very excited ‘about this. Scientists do this sort of 

thing. And it ended up by saying we must do this and we must do 
that. Many of them went back to ‘their own laboratories and started 
to change their research to fit this pattern and this is very widely 
public ized. It is a very definitely planned exchange, sir. 

Then, of course, we have the regular biological and science informa- 
tional exchange where we routinely exchange all proposals prior to 
the time they are activated into contracts. 

Representative Hortrrecp. All right. I am certainly for that 
project. 

NUCLEAR TRAINING PROJECTS, PUERTO RICO 


Mr. Frecps. The next project is a training and education project, 
h8—j- £ 

Representative Horrrrmenp. We went into that pretty completely, 
[ think, the other day. 

Mr. Frevps. Could I I make one short statement in amplification 
of that ? 

Representative Horirretp. Yes. 

Mr. Fretps. This is the training center project as opposed to the 
reactor that we also discussed the other day. There are two phases 
to this program and this project is a training center. I would like 
to emphasize that we have found there is widespread interest in South 
and Ceneral American countries in the uses of atomic energy and I 
think this is witnessed by the fact that 13 of the 20 countries in these 
areas have bilateral agreements now with the United States and sev- 
eral of the countries have expressed interest in power reactors. 
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We have visited there, and we have discussed their problems with 
them. And it seems to us that our country has always had great con- 
cern for South Americans, Latin Americans, and how we deal with 
them. It has been a difficult problem as you know in various areas and 
activities. 

Now in this field it was our conclusion that to foster a real program 
in South America it would be desirable to have a nuclear training 
center established which would attract their students to it. We came 
to the conclusion that Puerto Rico was a good place to do this if you 
were going to do it, because it could be Spanish speaking. We find 
that the students at Argonne are handic ‘apped considerably because 
of the language barrier, but that here was an installation that could 
be a United States installation and be Spanish speaking. 

( Discussion off the record. ) 

Mr. Fretps. This frankly led us to the conclusion that Puerto Rico 
was a good place to have a nuclear training center. 

Representative Horrrretp. You could have the control and yet at 
the same time you could place it in a social environment to which they 
were accustomed. 

Mr. Fretps. Yes, and we believe it would lead to the fulfillment of 
something that they were quite enthusiastic about when they first 
heard about it at the Organization of American States meeting where 
this was first proposed as a means of collaboration in this field. 

Chairman Durnam. Whois going to operate it ? 

Mr. Frevps. This would be operated for the Atomic Energy Com- 
mission by the University of Puerto Rico, sir. 

Chairman Duruam. Are they qualified to do it ? 

Mr. Fretps. We believe they are qualified. There will be an addi- 
tion to the staff that will be necessary. It is our belief it would be a 
very adequate school, sir. We will need to augment their staff with 
competent professors that they do not currently have i in certain of these 
fields. They would presumably come out of training schools here. 

Chairman Duruam. You would have to train the personnel to a 
large degree, would you not ¢ 

Mr. Fretps. Admiral Foster is here. He has been to Puerto 
Rico to discuss this project. What would your reply be to that, Ad- 
miral ? 

Admiral Fosrer. We would have to augment their staff, but they 
have a very fine staff of their own. Their instruction goes across the 
board in fields of biology and medicine and medical schools and agri- 
cultural experimental stations and their engineering colleges and in 
their scientific courses. 

Chairman Durnam. Dothey havea school of physics there ? 

Admiral Fosrrr. Yes, sir. 

Chairman Durnam. Do they havea school of engineering ? 

Admiral Foster. Yes, sir. 

Chairman DurHuam. And also chemistry ? 

Admiral Fosrrr. Yes, sir. 

Mr. Fietps. And medicine and biology. ' 

Chairman Duruam. Is it a member of the University Association 
of America? 

Admiral Fosrrr. Yes, they belong to the Oak Ridge Institute of 
Nuclear Studies group and this contract will be supervised by ORINS 
It is an accredited unive rsity. They have some 350 or 400 students 
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from Latin American nations now attending there with the assistance 
of the ICA’s program of technical assistanc e. As a matter of fact, 
they have, I think, students from 37 nations attending. The enroll- 
ment is 15,000. 

Representative Horirie.p. There is nothing duplicatory between 
this and the ICA program ? 

Admiral Fosrrr. ICA will provide assistance in the form of scholar- 
ships and fellowships or something of that kind. We are not planning 
to give any aid in that line to this project. 

(Dise ussion off the record. ) 

Chairman DuruaAm. Did you discuss this with just Puerto Rico or 
other Latin American countries ¢ 

Admiral Foster. In July when the President visited Panama for a 
conference with the presidents of the Pan-American Republics, he 
proposed that they all join in a step to make the Organization of 
American States a more effective organization in several fields and he 
mentioned particularly the field of atomic energy. And he asked the 
presidents of those Republics to appoint a personal representative to 
confer in Washington in mid-September. And he designated Dr. Mil- 
ton Eisenhower as his personal representative. 

Following that there were meetings of interdepartmental committees 
set up here in Washington to discuss programs that might be offered 
at this first meeting. And at the same time the State Department held 
conferences with the ambassadors of all the Latin American nations 
to gather their ideas on what kind of a program or agenda might be 
set up for this mid-September meeting. It was out of those meetings 
that we found there was a great desire among the South American 
and Central American countries for a regional training center 
patterned after the one that had been announced for Manila, that is, 
the so-called Asian nuclear research center. 

Argentina came forward with a proposal for a research center that 
would cost about $75 million and about $15 or $20 million a year to 
operate. Brazil and Venezuela likewise entered their claim for a 
regional center. These proposals happened to parallel some plans the 
Atomic Energy Commission was making for stepping up special train- 
ing for Spanish- speaking students. After a series of meetings with the 
State Department and Dr. Eisenhower, the Commission decided to see 
what could be done in setting up this research and training center at the 
University of Puerto Rico which would not. be designated as a Pan- 
American regional training center but would be a de facto regional 
training center for the particular benefit of the students, first, of the 
Commonwealth of Puerto Rico, and additionally for all of the Latin- 
American Republics. And the Commission approved that we explore 
that possibility. 

I, with some Commission staff members, called on the Governor of 
Puerto Rico and the acting chancellor of the University, and worked 
out this project and found them very enthusiastic and extremely co- 
operative, and we brought it back and the Commission approve the 
project subject, of course, to the authorization that would be necessary 
from the Congress. 

This, then, was taken up with the State Department and Dr. Eisen- 
hower and with President Eisenhower himself, and on September 
17 Dr. Eisenhower issued a statement from the White House an- 
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nouncing this plan. On the day before, the chairman wrote to Sena- 
tor Anderson notifying him of the plans that we had and making 
it very clear that this was, of course, subject to the approval of the 
Joint Committee and the Congress. 

Chairman Durham. In the proposal submitted by Argentina and 
Brazil, did they show a willingness to participate in the financial 
cost ¢ 

Admiral Fosrrr. They were prepared to participate in about the 
same ratio as they participate in the other projects under the Organ- 
ization of the American States. That is, only to a fractional extent. 
The biggest burden would fall upon the U nited States. We felt by 
setting up this de facto regional training center under our own con- 
trol in Puerto Rico we could satisfy all their needs, provide a very 
much more effective training facility and do so on a very small per- 
centage of the total cost that would be involved if we went ahead 
with a Brazilian and Argentinian and Venezuelian training center. 
So far we have seemed to have satisfied the other claimants and they 
have more or less put their plans in cold storage. 

Representative Horirreip. I was just going to ask: What has been 
the reaction of Brazil and the others? 

Admiral Fosrrr. I would not say they have abandoned them alto- 
gether, but they are not pressing them. 

Representative Hortrretp. Is there any possibility they would go 
on on their own and finance a training center or a facility in a train- 
ing center which we might help them with ? 

Admiral Foster. They would have to start on a very small scale. 

As a matter of fact, we have a mission from the Commission and 
the State Department in the Argentine at the present time making a 
survey of their facilities and taking an inventory of their needs. 

Representative Hottrretp. We have bilateral agreements with 
about 17 of these nations. 

Admiral Fosrrr. Yes, sir. 

Representative Hoxirireip. Is it not a fact that none of those 17 has 
the trained personnel to participate in a program on their own? 

Admiral Fosrer..They could not do it currently on a large scale. 

Mr. Frexps. It depends on what kind of a program you are talking 
about. I believe there are some doctors here and there who could 
effectively utilize isotopes. 

Represent: itive Honirietp. Isotopes or something like that. 

Mr. Frevps. Yes, and also for agricultural research. 

Representative Honirrevp. But as far as getting into any kind of 
basic research or development, is it not true they are lacking in physi- 
cists to do that job? 

Mr. Fievps. I believe that is true as far as, say, building a power 
reactor is concerned: yes. 

Representative Horirreip. Or any other major type of research and 
development ? 

Mr. Frecps. I do not know. 

Admiral Foster. They have some very competent men, Mr, Chair- 
man, particularly in Venezuela, in Brazil, and in the Argentine, 

Representative Honirretp. A limited number of them ? 

Admiral Foster. That is correct. 

Representative Horirmeip. That is what I meant. What they need 
more than anything else is training. 
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Admiral Fosrrr. Yes, sir; and they need training at a less sophisti- 
cated level than that afforded at Argonne and Oak Ridge. 

Representative Hoxirreip. It seems like to me in general that this 
Puerto Rican thing might work out, because I do know that we have 
a link there—you might call it a racial or language link—by virtue 
of the fact that Puerto Rico does belong to us and is part of the United 
States, you might say, and yet it isa culture that is compatible with 
the South American culture. It does seem like maybe we are proceed- 
ing on the right line on this particular line of approach. 

And it certainly is not a grandiose plan, it is a modest plan. I 
would be inclined, personally, to think maybe we are on the right 
track here. 

Chairman Durnam. If they use it properly. 

Kepresentative Hoiirietp. Rather than going into one of these big 
schemes down below with inadequate people to handle it. I think 
it is a matter of training a base of young students to prepare them 
for something larger later on, either on their own or In some other 
way. 

Can we leave that? I think we have covered that pretty well, along 
with the talk we had the other day. 





SCHOOLS, LOS ALAMOS 


Mr. Frevps. All right, sir. There remains three community items 
and a general plant project, sir. The community items are project 
58-k-1, schools at Los Alamos, N. Mex., in the amount of $965,000; 
housing modifications at Los Alamos, project 58—k-2, in the amount 
of $1 million; and an additional water well at Los Alamos in the 
amount of $138,000. 

General Starbird, would you speak to that ¢ 

General Srarsirp. The main item of the first of those 58—k-1, is to 
increase the number of available schoolrooms there, in view of the en- 
larged school population. This need is partly attributable to the 
slight increase in the laboratory, and partly due to the fact there are 
a greater number of children per family. 

Chairman Durnam. Where is that 4 

General Srarpirp. Los Alamos. 

Mr. Frerps. All of these community items are at Los Alamos. 

Chairman Durnam. Can you get a school for that price? 

General Srarpirp. This ig a small 11-room school, sir. It is an 
elementary school and it is believed that this estimate will cover it. 

There are certain other modifications of other school buildings in- 
cluded in the sum of $965,000. 

Chairman Durnam. I was just looking at the square feet. ‘Two 
rooms for less than $ 55 a square foot. 

General Srarpirp. The school building is a total of 24,000 square 
feet at $15 per square foot, sir. That is exclusive of the utilities which 
are small in this case. 

Chairman Duruam. Have you got the number of students it will 
take care of ? 

General Srarsirp. Yes, sir. It is about 300 students. The figures 
overall in Los Alamos schoolrooms will be, upon completion of this 
element of construction, 27.36 children per room in the elementary 
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school, and in the junior high school it runs 30.29, and in the high 
school, 41.38. i 

Chairman Duruam. Do you know the school enrollment in the whole 
area ? 

General Srarsirp. Yes, sir. The school enrollment at Los Alamos 
is presently overall 3,492. That is at the beginning of the school year. 

Representative Hotirietp. Does New Mexico take any part in this 
support ? 

General Srarsirp. Not in the construction, but they do in the operat- 
ing costs, sir. They pay about—well, over half is paid from State 
and county taxes. 

Representative Horirretp. They are public schools, are they not ? 

General Srarsirp. They are public schools, that is correct, sir. 

Chairman Durnam. As far as the operation is concerned it is under 
the school system of New Mexico? 

General Srarpirp. That is correct. 

Chairman Duruam. The only thing we do is furnish the capital 
outlay. 

General Srarsirp. The capital and part of the operating costs, sir. 

Chairman Durnam. You mean we pay teachers there to teach. 

General Srareirp. We pay a portion of the overall costs of operating 
the school, that is correct, sir. 

Chairman Durnam. Off the record. 

( Discussion off the record. ) 

Representative Horirrerp. How about the housing modification in 
the next item? What is that? 


HOUSING MODIFICATIONS, LOS ALAMOS 


General Srarrirp. As to the housing modification, project 58—-K-2, 
sir, we are having a great many departures from the Laboratory. 
About 47 percent of the staff members who depart blame their resigna- 
tions in part on the fact that they cannot get housing that is satisfac- 
tory for their families. The housing that is ‘there is generally restricted 
in space and is restricted as far as ‘facilities are concerned. 

We have a total of 3,464 units altogether. Of that number about 300 
units are 4-bedroom houses. To give you an idea on other types of 
facilities only 8 of the houses have 2 bathrooms. 

What we need is for these people to stay, and stay long term, with 
the Laboratory. Not only is their talent needed, but it costs us money 
every time we lose a member and have to replace him. We want to get 
rid of this feeling that they must go somewhere else because they can- 
not get enough space and enough facilities to take care of their f: unilies. 

After looking at the problem, the best way of approaching it seemed 
to be to request enough in the way of money to convert up to 200 
houses. We would start a program where we would put an extra bed- 
room on a house tailored to the size of the family or put in an extra 
bathroom or the like. Most of the houses have only dining nooks; 
where they have a situation they need dining rooms instead, we might 
put in a dining room in place of the dining nook. 

The estimate, as you can see, is for an expenditure on a group of 
housing. We do not have the detailed engineering plans yet, but pre- 
liminary planning is underway as to what would be done for each of 


specific houses. 
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Chairman Durnam. The first units we built there have been built 
about 14 years. 

General Srarsirp. Yes, sir. Some of them. 

Chairman Durnam. Are they holding up pretty well ? 

General Srarpirp. Well, I think they are holding up. fairly well, 
sir. In line with general policy, we have kept their maintenance at 
the minimum essential. 

Chairman DurHam. They are small to start with. 

General Srarsirp. The original ones were small. Some of those will 
be removed in time as no longer being economical housing. 

Chairman Durnam. Have we built any permanent structures there 
at all ¢ 

General Srarsirp. Not really permanent, sir. They are of the same 
general nature as are built in housing developments connected with 
the military service projects. 

Representative Honirtetp. How about your program there to sell 
land and let people build their own houses ¢ 

(ieneral Srarsirp. That is going forward, sir. You gave us an 
authorization last year to start this on an initial basis. The plans have 
bee ‘n drawn. We are putting in for the necessary initial funding in 
this current year to try to put in the utilities that will be needed so 
we can go ahead with the plan. I say we are doing this. I have not 
vet presented it to the General Manager. We have got to go through 
some more analyses on it. But we are going ahead with that plan. 

Representative Ifoutrietp. I was wondering because I remember 
we talked about this before, and it was thought then that if some of this 
land was made available there would be people coming in and build- 
ing their own houses. I am just wondering if that thinking had 
materialized any at all. 

General Srarsirp. There is an interest. It is an interest by a group 
on the order of 100 or more individuals who now appear to be inter- 
ested in purchasing a lot and going ahead and building on it. 

This is nowhere near equal to our quit rate, of course. Our quit 
rate runs about nine-tenths of a percent per month. So, running this 
out for the total of the laboratory strength, this would be 400 or so 
a year. 

I do not think we can look to that as being an overall solution that 
must take hold. There are going to be some people that will move out 
initially and build. Also, there is another related factor. Right now 
we only have housing for a portion of our people. It runs a little 
better than 60 percent for the people assigned to the laboratory proper. 
It runs less than 25 percent for the AEC employees and for ZIA 
employees that are up there. In other words, there is a need for much 
more housing than we have. 

Chairman Durnam. Why do you not make a move to secure housing 
under some of these programs. Can it be done ? 

— aa We are investigating also, with private con- 
tractors, sir, the possibility of their coming in. However, this is some- 
thing tha at pied detailed investigation and again probably will not 
take hold rapidly. You see, costs of construction up there are sub- 
stantially higher than even in the local area. There is no railhead 
at Los Alamos. Everything has to go in by truck. 
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Representative Ho.irietp. Furnish the committee, if you will, the 
number of people that are working there in the laboratory and the 
number of housing units you have, and the rate of turnover. 

General Srarpirp. Right, sir. 

_ Representative Hotirieip. And some specific examples of how this 
is an Important matter to you in retention of the personnel. 

General Srarpirp. I will do that. I will develop on what I have 
given here. 

(The information is as follows: ) 


The following data on the Los Alamos housing project are as follows: 

(a) Number of people employed at Los Alamos. 

Laboratory employment as of March 31, 1957, was 3,084 excluding 191 part- 
time and temporary employees. Other employment, i. e., AEC, Zia, concession- 
aires, and hospital staff, was 2,640. Total Los Alamos population is approxi- 
mately 13,000. 

(6b) Number of housing units available at Los Alamos. 

There are currently 3,238 available and 226 in final stages of construction giv- 
ing a total of 3,464 family housing units including apartments, at Los Alamos. 
Of this total 2,263 are assigned to the Laboratory and the remainder to the other 
organizations. The relationship of available housing to current full-time em- 
ployment is 66 percent for the Laboratory and 45 percent for all other. 

(c) Rate of turnover at the Los Alamos Scientific Laboratory. 

The separation rate (number of terminations per 100 employees) for scientific 
and engineering personnel in calendar year 1956 was approximately 12 percent 
per year. During the period April to September 1956, housing was given as a 
major factor in 40 percent of all Laboratory terminations and 47 percent of senior 
staff terminations. 

(ad) The problem. 

The Atomic Energy Commission seeks to provide at Los Alamos the quantity 
and quality of housing required to recruit and retain personnel necessary to staff 
the Laboratory and supporting facilities. In furtherance of this objective ap- 
proximately 3,000 multi- and single-family dwellings have been constructed 
since 1947 to replace temporary wartime quarters and provide for the increased 
population associated with the growth of the Laboratory program. While this 
construction program has accomplished much, it has not been possible within ex- 
isting Government regulations to provide the kind of housing which scientific, 
engineering, and top management personnel can easily command in other loca- 
tions. This lack of quality, as indicated above, has been a major factor in almost 
half the senior staff terminations. Turnover of scientific and technical personnel 
means expensive recruitment costs, training expenses, lost time and lost scientific 
know-how required for weapons research and development. 

The demand for satisfactory housing can be met in part by the modification 
of existing housing units. Today less than 9 percent of the homes have 4 bed- 
rooms and only 8 out of 3,464 units have 2 bathrooms. The staff of the Labora- 
tory is a young group; the average is about 35 years. Many have large and grow- 
ing families which results in the need for more bedrooms, extra bathrooms, more 
kitchen and dining area, utility rooms, and study space. These are the types of 
modifications which will be made. 

While there is no guaranty that improved housing will insure the retention 
of all good people, it is an essential factor which is weighed along with salary, 
climate, and professional opportunity. It is a positive step which will keep many 
valuable people from leaving Los Alamos who otherwise would. 


Chairman Durnam. That has been a problem ever since we went 
there. It looks like we ought to try to solve the thing and put it on 
a permanent basis. 

Representative Hotirretp. What is the population there ? 

General Srarsirp. The population of the town is around 138,500. 
The population of the laboratory proper, that is the workers employed 
in the laboratory, is somewhere in the neighborhood of 3,150. 

Representative Hortrrep. It seems to me a town that size, you ought 
to be getting to stand on your own feet on some of these things. There 
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ought to be subdividers that would come in there and finance these 
houses if they could get FHA approval and sell them on a regular 
free-enterprise basis. If land was made available to them on a reason- 
able basis. 

Mr. Frevps. There have been efforts in the past in that area, Mr. 
Chairman. We have never been quite successful for some reason. 

Representative Houirievp. Is it a matter of financing? 

Mr. Iretps. It may be there is a risk beyond the risk the investors 
would ordinarily like to take. 

Chairman Durnam. I think the thing is of a pretty permanent na- 
ture, in my opinion. I cannot understand why people hesitate to in- 
vest there. It isa grand place to live. 

Mr. Frevps. Certainly it is. 


ADDITIONAL WATER WELL, LOS ALAMOS 


Chairman Durnam. Is water a problem there, General ? 

General Srarsirp. Water is a problem. We have had one of our 
wells go out this last year. We were operating with our maximum 
daily load, slightly above the capacity of all six wells. It is now 
necessary to replace the well that has gone out. For that reason we 
have a request as item 58-k-3 for just the funds necessary to replace 
the well. 

Representative Hoxtrrecp. Is your water level dropping there the 
sume as everywhere else / 

General Srarpirp. I cannot answer that, sir. I think it is relatively 
stable but I do not know. You see, these wells are up on the mountain 
in the gorge. It would be a little hard to really tell, depending upon 
a long-range cycle of your snow up there. 

Representative Hoxtrietp. Is this well drying up, or is it just that 
you need additional water ¢ 

General Srarpirp. No, sir, the casing closed on us, and therefore it 
must be replaced. 

Representative Houirieip. This is a replacement of a casing in an 
existing well, is it? 

General Starsirp. No, sir, it is actually drilling a new well. 

Representative Houtrrecp. Drilling a new well. 

General Srarpirp. That is right, sir. 

Representative Hontrrevp. 1 think we can leave this next item, 
“General plant projects,” go over. It is getting late. It is 10 minutes 
of 6. We will leave that over, with the consideration of the reactor. 
As soon as we get back after Easter we will get into this more fully. 
In the meantime you will have had an opportunity to study Mr. Can- 
non’s position on appropriations. We may find ourselves in a bigger 
job than we have had yet. 

(Whereupon, at 5:55 p. m., the subcommittee adjourned to the call 
of the Chair.) 
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WEDNESDAY, JUNE 12, 1957 


Conaress oF THE UNrreD States, 
SUBCOMMITTEE ON LEGISLATION OF THE 
Joint COMMITTEE ON ATOMIC ENERGY, 
Washington, D. C. 

The subcommittee met at 2 p. m., pursuant to notice, in room 1301, 
New House Office Building, Hon. Chet Holifield, chairman of the 
subcommittee, presiding. 

Present: Representatives Holifield and Dempsey; Senators Ander- 
son, Pastore, and Gore. 

Also present: David R. Toll, professional staff member and Leonard 
Selkowitz. 

Representative Hortrreip. The committee will be in order. 

The Subcommittee on Legislation of the Joint Committee on Atomic 
Energy is meeting this afternoon to continue heari ings on the bills for 
authorization of appropriations for the AEC. The subcommittee has 
held several hearings in executive session on the military and produc- 
tion construction projects, included in the next fiscal year budget of 
AKC, and is now prepared to receive testimony from the AE Cas to 
its reactor development program, 

It is anticipated that all testimony relating to the civilian reactor 
program will be held in public. 

The subcommittee intends, at the outset, to receive testimony from 
the AEC and from representatives of all the companies that are par- 
ticipating or plan to participate in the first, second, and third rounds 
of the AEC power demonstration program. 

The subcommittee expects to receive testimony from AEC General 
Manager Fields, and other AEC witnesses, this afternoon and tomor- 
row. We will hear from the industrial and utility witnesses com- 
mencing on Monday of next week, June 17. 

The subcommittee intends to obtain all the facts and information 
about each of the nine cooperative projects which the AKC is either 
planning or considering in the power demonstration program. We 
feel that the committee and the public are entitled to all of the informa- 
tion concerning how the Government funds are to be used in the pro- 
gram. 

Mr. Fields, we are very happy to have you and your staff before 
the subcommittee this afternoon. I understand you have a short state- 
ment which you are prepared to read and that Mr. Davis and other 
experts in your Reactor Development, Financial, and Legal Divisions 
are prepar ed to answer questions from the subcommittee. 

Mr. Fields, would you please proceed ? 
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STATEMENT OF K. E. FIELDS, GENERAL MANAGER, ATOMIC ENERGY 
COMMISSION, ACCOMPANIED BY WILLIAM MITCHELL, GENERAL 
COUNSEL; EDWARD DIAMOND, DEPUTY GENERAL COUNSEL; DON 
S. BURROWS, CONTROLLER; R. J. HALLINAN, ASSISTANT TO 
COMMISSIONER MURRAY; W. KENNETH DAVIS, DIRECTOR, DIVI- 
SION OF REACTOR DEVELOPMENT; U. M. STAEBLER, DIVISION OF 
REACTOR DEVELOPMENT; H. H. GORMAN, DIVISION OF REACTOR 
DEVELOPMENT; M. K. RAY, DIVISION OF REACTOR DEVELOP- 
MENT; F. J. McCARTHY, JR., ASSISTANT CONTROLLER FOR 
BUDGETS; B. F. LaPLANTE, SPECIAL ASSISTANT TO THE GENERAL 
MANAGER; J. A. MILLER, DEPUTY ASSISTANT CONTROLLER FOR 
BUDGETS, ATOMIC ENERGY COMMISSION 


Mr. Freips. That is correct, Mr. Chairman. Shall I proceed with 
the statement? 

Before discussing the items for which we are requesting authoriza- 
tion under the reactor development program, I would like to sum- 
marize the revised estimates of amounts which we are requesting be 
included in the 1958 authorization bill. This reflects as we would 
understand it, the revision required as a result of a recently introduced 
amendment to the Atomic Energy Act. 

We have summarized the total request we are making to you, an- 
ticipating the passage of the amendment that the committee consid- 
ered on Monday past. 

Under section 101 of the bill, the amount to be authorized for ac- 
quisition of facilities under sections 261-a (1) is increased from 
$202,450,000 to $210,230,000 as follows: 

Original submission (S. 1752 and H. R. 5889) $202,450,000. 

Plus (a) increases submitted by letter of April 10 for improvements 
to cascade plants to eliminate fire hazards and an increase for Project 
Sherwood, $14.750,000; (4) increase to include experimental reactors 
(SRE and LMFRE) $22,200,000, or a total of $36,950,000, for a sub- 
total of $239,400,000. 

Representative Hortrieip. For the purpose of the record will you 
explain what the initials stand for, or will that be done by Mr. Davis? 

Mr. Frerps. For the purpose of the record, the SRE is a sodium re- 
actor experiment conducted by the North American Aviation Com- 
pany for the Commission. ' 

The LMFRE is the liquid metal fuel reactor experiment which will 
be conducted by Babcock & Wilcox for the Commission. 

Those are being added. They were contemplated in our budget 
but the change in 261 (a) (1) would now bring them in for prior au- 
thorization action before moneys were appropriated for them. 

Representative Horirreip. These are Government funded reactors? 

Mr. Fretps. Yes, sir, entirely. 

Representative Horrrretp. Entirely, and owned by the Govern- 
ment ? 

Mr. Fretps. And owned by the Government, that is correct. 

From this total amount there are some reductions; elimination of an 
item for access roads as per our letter of April 10 in the amount of 
$750.000, and the elimination of the Argonne high energy accelerator 
and the Brookhaven cosmotron improvements totaling $28,400,000 
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which are so these could be treated as amendments to previous au- 
thorizations. Asa result of these reductions we would subtract a total 
of $29,170,000 from the original amount to give a revised estimate for 
section 261—a (1) of $210,230,000 being requested. 

In addition, under section 101 of the bill, the Commission proposes 
that the power reactor development acceleration project be reduced 
from $20 million to $11.5 million, and that a separate project be in- 
cluded for the Argonne boiling reactor, in the amount of $8.5 million. 
This reactor was originally contemplated as a part of that $20 million 
power reactor development acceleration project. Here again this is 
a completely Government-owned reactor. 

Representative Horirmetp. What is the purpose of building this 
particular reactor ¢ 

Mr. Fieips. This particular reactor is for the development of addi- 
tional information for the improvement of the boiling water reactor 
principle. 

Representative Horirietp. There is, at this time then, no boiling 
water reactor 4 . 

Mr. Fretps. Yes, sir. There is an experimental boiling water reac- 
tor at the Argonne at the present time. This is a much more flexible 
facility, with ability to make many more types of changes and experi- 
ments than can be made with the reactor that is operating. 

tepresentative Hortrrevp. Is this a separate reactor or an enlarge- 
ment of the one that is there ? 

Mr. Freips. This is a separate one. Perhaps Mr. Davis might elabo- 
rate. 

Mr. Davis. This would be a separate reactor built at Idaho, rather 
than the experimental boiling water reactor which is at Argonne. I 
should add there is another one at Idaho, the so-called borax 4 reactor, 
which is a very small boiling water reactor. 

Representative Horrrietp. What is the size of this reactor in terms 
of thermal unit production ? 

Mr. Davis. It is of the maximum of about 14.000 thermal kilowatts. 
It produces something over 2,000 kilowatts of electricity, or has in the 
past. 

tepresentative Horirrep. You may proceed. 

Mr. Frevps. The 1958 authorization act would also include amend- 
ments to prior year authorizations for the following: 

(2) Increases for 1956 projects, fast power breeder pilot facility 
(EBR IT) and Sigma building, as covered in our letters of April 10 
and May 17, $15,335,000. 

Representative Horirtecp. This EBR IT is the larger model of the 
EBR I. is it not ? 

Mr. Fretps. That is true, sir. 

Representative Hortrretp. Was it the EBR I that melted down ? 

Mr. Frevps. It did have a reactor melt down in the core to a certain 
extent. I can ask Dr. Davis to go into it more at this point, if you 
wish. 

Representative Horirrevp. I was just trying to identify it. What 
size is this EBR IT? 

Mr. Davis. EBR IT would have a thermal output of 62.500 kilowatts 
and a gross electric output of 20,000 km and a net of 17,500 km. 

Representative Horirrerp. Where is this being built ? 

Mr. Davis. At Idaho. 
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Representative Horirretp. This is a so-called fast breeder reactor ? 

Mr. Davis. Yes, sir. 

Representative Hottrrevp. And is this the prototype for the PRDC 
large scale reactor that is to be built at Monroe, Mich. ? 

Mr. Davis. I would not call it a prototype. 

Representative Hoitrretp. What would you call it? 

Mr. Davis. I would call it a large scale reactor experiment. 

Representative Hoiirretp. But it would be upon the success of this 
operation and this design that the PRDC people would plan to build 
their large reactor ? 

Mr. Davis. They would get a great deal of useful information from 
this as well as from the continued operation of EBR I and also from 
the British Dounreay reactor. 

Representative Hoitrretp. Under the terms of your cooperative 
agreement, none of the money spent in this reactor would be charged 
off as research and deve elopment in your assistance to the PRDG, is that 
right ? 

Mr. Davis. Not in connection with the EBR IT, no, sir. 

Represent: itive Honrrreip. Will you explain what the Sigma build- 
ing is? 

Mr. Frevps. The Sigma building is a process building at Los Ala- 
mos; that is, metallurgical processing for shapes. It includes rolling 
mills and this kind of thing, and ceramic work. We had this in the 
fiseal year 1957 authorization. It has been necessary to request an 
increase in the authorization as a result of bids that have been re- 
ceived. Itisa process building. 

Representative Hontrrecp. Is it possible for you to break down 
the $15 million ? 

Mr. Fretps. Of this increase $14.250,000 is for the increase in the 
EBR IT and $1,085,000 is for an increase in the new Sigma labora- 
tory. These increases, then, result in a total authorization of $29,100,- 
000 for the EBR II—the fast breeder pilot facility EBR II—and a 
total authorization of $5,100,000 for the new Sigma laboratory at Los 
Aiamos. 

Representative Honirretp. When do you expect to have that fin- 
ished ? 

Mr. Frevps. The Sigma laboratory ? 

Representative Hortrrenp. No, to have the EBR ITI in operation. 

Mr. Frevps. Dr. Davis might answer that question. 

Mr. Davis. Late in 1959 is the preseat schedule. 

Representative Hortrretp. Is that an extended schedule? Did you 
have an earlier schedule before ? 

Mr. Davis. We had a schedule for completion in 1958 and this sched- 
ule has been delayed. 

Representative Horirrerp. What is the reason for that delay? 

Mr. Davis. I would say a good part of it is the fact that the develop- 
ment work on which the design is based has not gone as rapidly as 
had been hoped, and in addition we have had, because of the increase 
in cost, to wait until we get new authorization before we can proceed 
with the construction. 

Representative Horirretp. By the way, was your original estimate 
the difference between $29,100,000 and this $14,250,000 ? 
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Mr. Davis. Yes. The original authorization was for $15 million, 
less some of the preliminary architect-engineer work. I believe 
$14,850,000. 

Mr. Freps. Yes, $14,850,000 was the previous authorization. 

Representative Hoxirienp. With this new authorization you are 
asking for, this indicates that your estimate of the total cost of this 
experimental reactor has approximately doubled. 

Mr. Fievps. That is correct. 

Mr. Davis. I did want to point out that this plant is not only the 
reactor, but also the chemical processing plant for the reprocessing 
of the core material. A rather substantial part of the increase is be- 
cause of an increased estimate of the cost of the chemical processing 
portion of the plant. 

Representative Horrrenp. But you did have the funds in your 
original estimate to take care of fuel processing ? 

Mr. Davis. Yes, we did have an amount in there which has gone up 
by several hundred percent actually in that portion of it. 

Representative Hoxntrreip. Mr. Toll ? 

Mr. Toui. Does that mean that the fuel element of the EBR II can 
not be reprocessed at the existing chemical processing plant now oper- 
ating at NRTS, Idaho? 

Mr. Davis. I don’t believe there is any provision in that plant as 
it now exists to do that processing. It could possibly be done. I don’t 
know for sure. 

Representative Hortriretp. This is a different chemical problem and 
you need different chemical facilities ? 

Mr. Davis. Yes. This will be a process that will use high tempera- 
ture processing methods rather than aqueous. 

Representative Hoxirie.p. This processing of fuel elements in the 
fast breeder presents a greater problem than in the aqueous solution. 

Mr. Davis. Yes. You do have one factor in that you have quite a 
large inventory for the reactor itself, and therefore to keep the overall 
inventory down, you would want to put the material in as quickly as 
possible. The material is much less subject to being poisoned by fission 
products. You don’t have to do a good cleanup job in order to put 
it back in the reactor. 

Representative Hoiirretp. As I understand it, this is a new process 
which you have not heretofore used, and therefore at this time you 
are not able to say exactly what will happen in the processing of this 
hot type of rod. 

Mr. Davis. It has never been done in connection with the operation 
of a reactor. The individual steps have been carried out at Argonne 
on a small scale, using small samples of radiated material. But the 
complete process in connection with the operation of a reactor has 
not been shown. 

Representaive Hortrretp. You are not, as yet, aware of how much it 
will cost you to do this job of reprocessing until you do have seme 
experience in the field ? 

Mr. Davis. We can make estimates but this will help a lot in verify- 
ing these estimates. 

Representative HonirieLp. I see. The answer is that you don’t know 
exactly yet. 

Mr. Davis. Not exactly yet; no, sir. 
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Representative Horirretp. Do you think your estimates will be any 
closer to the fact than your first estimate of what this would cost? 

Mr. Davis. After we have operated, I think they will, sir. 

Representative Horirreip. All right. Mr. Fields, you may proceed. 

Mr. Fretps. There are additional i increases requested as amendments 
in the 1957 authorization act in lieu of new authorizations in 1958 for 
the Argonne high energy accelerator and the Brookhaven cosmotron 
improvements: These increases we are requesting total $13,070,000. 
This gives a total increase that we are asking in the 1958 authorizations 
for previously authorized projects in the amount of $28,405,000. 

We are now submitting justifications and data sheets for the two 
experimental reactors and the Argonne boiling-water reactor and a 
revised data sheet for the power reactor development acceleration pro- 
grams. Supporting data for all other projects were submitted pre- 
viously. 

The current estimate of appropriations to be authorized in 1958 
under section 261la (2) of the pending amendment for cooperative 
agreements is $124 million. The amount of the total program of 
cooperation, including waiver of fuel use charges, is $147 million. 
The amounts cover pending proposals under the first and second round 
invitations and for assistance under the third round invitation. 

Representative Hortrietp. Could you give a little more information 
on the Argonne high-energy accelerator and the Brookhaven cosmo- 
tron improvements. So that we might have it on the public record, 
what is the purpose of these tools of the scientists ? 

Mr. Fretps. Yes, sir. We requested authority for in fiscal 1957 in 
the amount of $15 million for the construction of a high-energy ac- 
celerator at Argonne primarily there for the conduct of high-energy 
physies research. There is not a very high-energy accelerator in the 
Middle West. and there has been a program underway for quite some 
years there at Argonne for the study of these kinds of machines and 
their development. This is to build a high-energy accelerator in the 
range of 12 billion electron volts of energy for the conduct of these 
experiments. We have submitted an analysis to you on that project 
separately which I believe could be inserted in the record to give a 
more complete description of it. 

Representative Horirrerp. I think if it has been declassified, we 
might put it in the record, because this facility will be available to the 
different universities in the Midwest for experiments as well as to our 
own people at Argonne. 

Mr. Frerps. That is true, sir. 

(The information referred to follows :) 


58-g-1 High-energy accelerator, Argonne National Laboratory, Ill., $27 million 
The project provides for the design and construction of a high-intensity high- 


energy proton synchroton (approximately 12.5 BEV) and related laboratory 
and experimental areas at the Argonne National Laboratory. <A high-energy 
accelerator project was authorized in fiscal year 1957 (project 542-57-d-1) for 
$15 million. The justification for that project was made on the basis of an 
urgent short-range need for extending the energy range beyond that of pres- 
ently available machines. The site and specifications for this machine were 
undetermined at the time of its authorization. 

Subsequent to the authorization of that project, the Argonne National Lab 
oratory was selected as the site for this machine and a study was conducted to 
determine what type of an accelerator could be built for $15 million. It was 
found that any accelerator built for this amount would be essentially a dupli- 
eation of an existing machine or one already under construction in the United 
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States. Accordingly, the desirability of constructing such a machine was recon- 
sidered, especially in light of the fact that the National Science Foundation’s 
Advisory Panel on High Energy Accelerators has recently recommended that 
first priority be given to those machines that give promise of extending the im- 
portant accelerator parameters to new ranges. As a consequence, it was decided 
to supplant the fiscal year 1957 authorized project with authorization for this 
project. 

This new project will provide a much-needed accelerator in the Midwest at an 
energy and intensity not otherwise available in the United States. The 
proposed machine will provide a copious source of antiprotons and antineutrons 
and will thus open the whole field of “antimatter” reactions for precise experi- 
mentation. The bevatron has permitted the discovery of these particles but its 
energy is too low for their production on a scale for precise experimentation. 
The intensity of the machine will be capable of producing a beam containing 10” 
particles per minute which is greater by a factor of 1,000 than that expected to be 
produced by the alternating gradient synchrotron now under construction at the 
Brookhaven National Laboratory. 

Cost elements are: 





Ingineering, design, and inspection..__.._____..__-__-___-_----_--_-----. $1, 500, 000 
Construction costs___ —- i eee ee BE Oe ee ke ee 6, 759, 000 
Accelerator and auxiliaries____. Bye he tae a ee ioe at 16, 424, 500 
Contingency___-_ ge sed coo mg re call I a rk 

Total cost__ a a I a 


Mr. Frevps. The next project is for an increase to the cosmotron 
target area at the Brookhaven National Laboratory to make it a total 
of $1,420,000. Here again we have submitted you a data sheet which 
can be inserted in the record. The purpose of this is to enlarge the 
area around this cosmotron machine. We have found we could in- 
crease greatly the performance of this machine in terms of the number 
of hours of operation and the number of experiments that can be 
performed if the target areas surrounding the machine were enlarged. 
That is the purpose of this request. 

Representative Horirrerp. We can go back to the statement now. 

Mr. Frecps. To turn to the proposed section 261la (2) which is the 
subject of the pending amendment for cooperative agreements, the 
current estimate that we would make under this proposed amend- 
ment is $124 million. The amount of the total program of cooperation, 
including waiver of fuel charges, is $147 million. The amounts 
cover pending propost als under the first- and second-round invitations 
and for assistance under the third-round invitation. 

_ Representative Horirretp. Senator Gore would like to ask a ques- 
tion. 

Mr. Frevps. Yes, sir. 

Senator Gore. General Fields, what assurance do you have that 
the cooperatives can or will proceed with these projects ? 

Mr. Fieups. We have negotiations underway at different stages 
with the different cooperatives, sir. In these negotiations we have 
been going on the basis that they would meet the contract terms which, 
call for them, normally—although there are variations—to build the 
electrical generating part of the plant as opposed to the nuclear re- 
actor itself. These contracts, as we are negotiating them, do call for 
preconstruction research and development assistance, and some re- 
search and development assistance in the operation during the experi- 
mental period of the reactor. The assurances that we have rest upon 
that basis, sir, that they would get loans and build these parts of the 
plants, and we would have a contract that would call for certain op- 
eration for a period of at least 5 years. 


' 
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Senator Gorr. Then you have no assurance, but rather an assump- 
tion ? 

Mr. Frexps. It would be the assurance that you have in a contract, 
sir. 

Senator Gore. You assume that the cooperatives will be able to 
raise the funds necessary to perform their respective parts in the 
contract. 

Mr. Frerps. Yes, sir. We are operating on the basis of their state- 
ments that they would receive loans to procure the generating part 
of the equipment. 

Senator Gore. From what source would they receive the loans? 

Mr. Fiexps. In the case of the REA’s, it would be from the Rural 
Electrification Administration. 

Senator Gore. The National Rural Electrification Administration ? 

Mr. Frevps. That is my presumption; yes, sir. 

Senator Gore. Do you know whether or not the National Rural 
Electrification Administration has approved the loan or has not? 
Would you have information on that, or should we get that from 
the REA ? 

Representative Honirmip. The Chair might say it is our intention 
to call in the top officials of each one of these cooperatives and get a 
complete story from them as to what their experience has been on this 
matter. This does not mean that this question should not be asked 
of the Commission, too, because I think it is important to get all sides 
of the story and get it from each one. I just bring that up for your 
information. 

Senator Gore. I thank the Chairman. I suppose that those sources 
would be the proper sources for answers to this question. So far 
as you are concerned, General— 

Mr. Fievps. So far as I am concerned, before we sign the contract, 
we should know whether REA will make this loan. We have not 
signed the contract in the second round as yet. 

Senator Gorr. Thus far you have proceeded upon the assumption 
that the REA would make the loan, or that the contracting parties 
would be able to perform their part of the contract. 

Mr. Fretps. That is correct; yes, sir. 

Senator Gore. I will not go further into that. At the proper time 
in the hearing, Mr. Chairman, I would like to have the benefit of 
General Fields’ assessment of the value to the national interest and 
to the development of the art of atomic power of these particular 
projects. 

Mr. Fieips. Of these particular projects ? 

Senator Gore. Yes. 

Mr. Fretps. Yes, sir. 

Senator Gore. Maybe this is not the proper time. 

Mr. Frevps. We have just a few outline statements here and then 
as I understand from the chairman, he did wish to get to the second 
round, which covers this subject. 

Re .presentative Houtrrevp. Mr. Davis, I understand, is going to go 
into more detail on the types of reactors, and questions such as these 
san be directed to him. 

Mr. Frerps. That is correct. 

tepresentative Horirrerp. Questions of Commission policy may 
have to be answered by the Commissioners—some questions on Com- 
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mission policy. So if we get into that field, and you do not feel you 
can answer the policy question, although I believe Mr. Davis is prob- 
ably able to comment on that, we may want to take those points up 
with the Commission itself. 

Mr. Fieips. Yes, sir. 

Representative Horrrrmeip. There is one thing that you mentioned 
in your recent statement, and we will want to go into that. You men- 
tioned contributions by the AEC for research and development design 
and also for additional research and development contracts during 
the period of operation of these reactors. Would you differentiate 
between the two ? 

Mr. Freips. It is the same contract. There is design and develop- 
ment work that you must go through—exper imental work, too—on the 
reactor before you build it. The information you want is how does 
that item per form, what is its standing in economic judgment as to 
how good it is. You have to operate it for a certain length of time 
before you get this data. It is in that period of time when you wish 
to modify something. There is a period of time you have to perform 
or else you don’t get the information. 

Representi itive Houirimxp. Let me understand this. 

Mr. Fretps. We will cover that. It is in the data sheets as we get 
into that, sir. 

Representative Horirrenp. I will take this first one here on the 
second-round invitation. Rural Cooperative Power Association of 
Elk River, total of $8,401,000, Preconstruction research and develop- 
ment, $2,715,000. Construction of reactor, $5,686,000. There will be a 
waiver of fuel use charges, also, will there not, to add to that? 

Mr. Fretps. Yes, sir. 

Representative Honirimecp. Is that the figure, $125,000 in parentheses 
there ? 

Mr. Fieips. That is the figure in parentheses. That is the figure. 

Representative Houtrievp. Is that $125,000? 

Mr. Fietps. For the waiver of the fuel use charge. We put that in 
parentheses, Mr. Chairman, because it is an amount which would be 
included in this total program, but is not an amount which we have 
construed that we would request appropriations for. 

Representative Hourre.p. I understand. 

Mr. Fie.ps. It represents an income that does not come to the Gov- 
ernment, rather than a case where we are asking money to be ap- 
propriated to pay for it. 

Representative Hortrretp. In this case the Government would own 
the reactor. 

Mr. Fievps. Yes, sir. 

Representative Horrrrerp. Would there be any charge for the proc- 
essing of the fuel rods in this reactor ? 

Mr. Fieips. Yes: there would be. 

Representative Honimrme.p. There would be a charge to the Rural Co- 
operative Power Association of Elk River ? 

Mr. Fretps. Yes, sir. 

Representative Hortrrerp. That would be work that you would do 
for them and they would have to pay for? That would be properly 
a concern of theirs? 

Mr. Frerps. That would be a part of their operating costs; yes, sir. 
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Representative Houirietp. Providing you charged them what it cost 
you to process the fuel rods ? 

Mr. Frevps. Yes. 

Representative Horirie.p. Is it your intention to charge them, what 
we understand is a normal charge, for the processing “work on the 
fuel rods? 

Mr. Frevps. That is true; yes, sir. 

Representative Hotirretp. That would represent no outlay for the 
Government, that is, no net outlay ? 

Mr. Fretps. That is correct. 

Representative Honrrretp. To go back to the preconstruction re- 
search and development item, as I understand it, there will be addi- 
tional funds for research and development paid to these people over 
a period of 5 years? 

Mr. Fretps. That is correct. If you will look at the bottom of the 
second-round invitation on the next page, you will see an item there, 
post construction research and development operating expenses in the 
amount of $11 million. 

Representative Horirietp. Yes. 

Mr. F1eips. That item is to be applied as we get to the final arrange- 
ments in each of these cases to different contracts here under the sec- 
ond round. There are four of them. This is our best judgment as 
to what this amount will come out to be for all four of them, but all 
of these matters are still under negotiation in these four instances. 

Representative Horirretp. I understand we are not going to attempt 
to break down the figure. 

Mr. Frevps. Not at this point. You will recall, "Mr. Chairman, 
that one of the features of your proposed amendment, or your pro- 
posal in this authorization procedure, would be that as these became 
specific arrangements, they would be submitted to he Join Committee 
for a period of 45 days. It is at that time that we would submit that 
specific arrangement in all its detail, including this amount. At the 
present it is still under negotiation with these different companies. 

Representative Horirterp. So the committee would have a chance to 
scrutinize this factor? 

Mr. Fretps. Yes, sir. 

Representative Horiririp. And it would be broken down into the 
amounts that would come under these cooperative agreements ? 

Mr. Fietps. Yes, sir. 

ere Horirietp. Without specifying a definite amount, 
let us take the figure X. There will be X amount paid to each one 
of these cooperatives for research and development purposes. In my 
mind, that would mean you intend to get benefit to the Government 
from the operating, research, and development techniques which would 
come after the reactor is finished and during the period of the first 5 
vears of its operation. Is that true? 

Mr. Fretps. That is true; yes, sir. 

Representative Honirrme ip. Under those circumstances, then, you do 
not consider that your preconstruction research and development of 

$2,715,000, your estimate for the construction of the reactor of 

5.686.000, and your waiver of fuel charges of $125,000, is the total 
assistance you would give to this cooperative? That would not be 
complete because you have testified you are going to have a 5-year con 
tract thereafter. 
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Mr. Fretps. That is true. There will therefore have to be added 
something to the total of $8,401,000 that when we submit it to you asa 
specific arrangement. 

Representative Ho.ir1e.p. So, this is not a complete figure? This 
is not the quid pro quo for the technical benefit which the icine 
intends to get out of this reactor? In other words, your present list- 
ing of $8 401 ,000 is not the quid pro quo for obtaining this informa- 
tion, but we have something additional to add to it. 

Mr. Fretps. Something has to be added to that $8,401,000 to identify 
the Government expenditure i in this case, and it is a portion of this 
$11 million that we have requested authorization for here. It would 
be submitted to you for the 45-day waiting period before it could 
hecome effective as a final authorization and commitment. 

Representative Hortrretp. Senator Anderson. 

Senator AnpERsoN. What will they put in ? 

Mr. Fretps. They will put in the conventional part of the plant. 
That is, the turbine generator, contribute the site in this case, and they 
will pay for the power in accordance with a rate which is now under 
negoti ation. 

Senator Anperson. They are going to pay for the steam equivalent ? 

Mr. Fretps. I am not sure it is exac tly that. 

Senator ANperson. They will pay for the conventional fuel. Aren’t 
you going to take the cost of what coal or oil or gas or something of 
that nature would be if used under the most favorable circumstances 
and charge them that for it? 

Mr. Fretps. They will be paying for the operating costs of this 
plant. 

Senator ANperRson. You mean the charge to them will be based on 
what it will cost to run it? 

Mr. Frevps. Yes, sir. 

Senator Anperson. And then you will pay them for research on top 
of that, so they will end up with a profit. 

Mr. Frevips. No, sir. This is a ceiling amount. It will not exceed 
this amount. If the operation is less than for this 5-year period, they 
will not secure this money. 

Representative Horirrerp. When you said ceiling amount, what 
did you mean ¢ 

Mr. Fietps. I mean, of this amount that comes out of the $11 million, 
there will be a ceiling on the amount that the Government will put into 
this for this period of operational research and development when the 
reactor is operating. That amount will be used either for assistance 
in the operation of the reactor, or it may be used for the development 
of modified fuel elements, or improvements as it is operating and 
experience is gained. 

Senator Anperson. We had this whole series of ads about private 
enterprise. I want to find out how much of this is private and how 
much is enterprise. If you are going to charge them for their fuel, 
their steam and energy only what it will cost them to operate the 
plant, and you are going to give them some money for research on 
top of that, and put up most of the money to build the plant, every- 
thing except the steam turbine that they have to have, so what would 
the company have to put into this atomic power that it would not put 
intoan ordinary plant ? 





A AT 








138 AUTHORIZING LEGISLATION 


Mr. Davis. One of the things they are doing is taking the risk of 
building a nuclear powe1 rplant whose operation is uncertain, and 
they are taking the responsibility for undertaking the project. 

Senator Anperson. Do I understand that the Commission is going 
to license one that is uncertain ? 

Mr. Davis. That is not a licensed reactor. This is a reactor which 
will belong to the Commission. The Commission will pay for it. The 
co-op will have the responsibility for carrying out the project and 
actually operating the reactor. 

Senator Anperson. Then this is really a project of the Atomic En- 
ergy Commission, and you have just a buyer for the energy. 

Mr. Davis. They are doing considerably more than that. They are 
actually taking the responsibility for getting the plant built and see- 
ing to its successful operation. 

Senator Anperson. You said they were going to take the risk to 
see whether it works or not. If you own it all the way through, that 
means that they have just a curiosity, but they don’t have any money 
invested in it. 

Mr. Davis. They have money invested in the generating facilities. 

Senator Anperson. You mean for the creation of the power after 
the fuel is delivered to them; they would have that whether they used 
gas, coal, or oil. 

Mr. Davis. Yes; this is true. They have to count on something to 
have their power available, and they are taking some risk. 

Senator Anperson. All they have to do is run little lines, as with oil, 
to have the power available. 

Mr. Davis. They would also have to build the boiler and equipment. 

Senator Anperson. Will they not have to have a boiler for this? 

Mr. Davis. Not in the nuclear-power operation. 

Senator Anperson. They will have to have a heat transfer of some 
variety. Iam just trying to find out what their contribution is going 
to be. 

Mr. Davis. In the case of a cooperative like this, we have found 
that the amount of the financial contribution they can make is not 
very large. 

Senator Pasrore. May I ask a question at this point? When you 
say “they,” whom are we talking about? Iam sorry I did not come in 
at the beginning. 

Mr. Davis. This is the Rural Power Cooperative Association of Elk 
River, Minn. 

Senator Pasrorr. Is this expenditure you are talking about some- 
thing like the Duquesne plant ? 

Mr. Davis. This is a boiling-water plant. 

Senator Pasvorr. I mean insofar as the arrangements are concerned. 

Mr. Davis. The arrangements would be somewhat similar in that 
the Government would pay for the nuclear portion of the plant. 

Senator Pasrore. Is not that what you are doing here ? 

Mr. Davis. Yes, sir. 

Senator Pasrorr. Is not that what you did at Shippingport ? 

Mr. Davis. I think there are some differences. 

Senator Pasrorr. I would like to know the deviations, if any. 

Mr. Davis. I think the deviations are that in Shippingport the 
Government took the responsibility for building the plant, rather than 
the company that was going to operate it 
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Senator Pasrorr. You mean the responsibility of overseeing the job 
instead of paying for it 4 

Mr. Davis. Yes, sir. 

Senator Pastore. Who is paying for it 4 

Mr. Davis. The Government. 

Senator Pastore. In other words, we give out a contract. 

Mr. Davis. Yes, sir. 

Senator Pastore. We pay for that contract. 

Mr. Davis. That is correct. 

Senator Pastore. What responsibility do they assume up to that 
point ¢ 

Mr. Davis. Iam sorry, sir. 

Senator Pastore. What responsibility do they assume up to that 
point? Is it nothing? 

Mr. Davis. Well—no, Mr. Pastore; I think there is a considerable 
amount of responsibility in carrying this out. 

Senator Pasrore. I am not being critical. I am trying to get the 
facts. I think this should be encouraged. I am trying to find out what 
it is all about. 

Mr. Davis. I think it is like hiring an architect to oversee the con- 
struction of a house. Somebody is taking the responsibility to see this 
is done properly. 

Senator Pasrore. Won't they have an architect ? 

Mr. Davis. I was trying to make an analogy, instead of saying they 
were, 

Senator Pasrorr. Is that the only difference ? 

Mr. Davis. Another difference between the two is that they are 
buying the plant on a fixed-price or ceiling-price bid. In the case of 
Duquesne, it was a cost-type project. Here it is a fixed-type arrange- 
ment for the construction of the plant. 

suet eae Let us assume that the price should be more. Who 
will pay it, then? Will they negotiate for more money, or will they 
take it = of their own poc ‘ket ? 

Mr. Davis. The provision in the contract is that the supplier will 
supply it out of his pocket. 

Senator Anperson. Did you look at his pocket first to see if he has 
anything to come out of it ? 

Mr. Davis. No, sir. I am talking about the supplier, the manufac- 
turer of the reactor, who is making the fixed price or ceiling price pro- 
pos: al tothe Rural C ooper: ative Power Association. 

Senator ANpERsoN. You mean the bid of the supplier ? 

Mr. Davis. Yes, sir. 

Senator Anperson. You speak of the Elk River Rural C oopers itive 
Power Association as the architect. The Government is going to put 
up most of the mone y. WI! hy do you have these people as the : architect ? 
Why don’t you have people who have the experience as an architect ? 
If I get an architect for a house, I want somebody who has had the 
experience. Is the Elk River Cooperative Association a qualified 
architect ? 

Mr. Davis. We are talking about a different kind of architect. The 
concept of this program is that we would get people to enter into it 
who wish to take this responsibility. 
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Senator Anperson. The objection to the so-called Gore-Holifield 
bill was that there was a limited number of people who could do this. 
We didn’t have them. We could not train them and had nobody avail- 
able. Now, these people are going to step in and they will do it. 

Mr. Davis. The technical ability rests with the manufacturer. 

Senator Anperson. Of the parts. 

Mr. Davis. Of the reactor itself. 

Senator Anperson. Then why not have him build it for the Atomic 
Energy Commission ? 

Mr. Davis. This could certainly be done, but this was not the con- 
cept under which we entered into this program. 

Senator Gort. May I ask a question at this point ? 

Senator Anperson. Surely. 

Senator Gore. Assuming that this is a worthwhile project, that it 
will materially contribute to the development of the art of economical 
atomic power, would it not in fact be more economical or cheaper to 
have the manufacturers supply direct to the Commission, rather than, 
as Was indicated in response to the question of Senator Pastore, merely 
using an additional contracting party as an intermediary or agent ? 

Mr. Davis. I think my answer to that is that I don’t think it would 
be as cheap. 

Senator Gore. Will you show us why it would not ? 

Mr. Davis. Mr. Gore, I don’t know that I can show you or prove it. 

Senator Gorr. T used the wrong word in saying “cheap.” Let us 
say more economical. 

Mr. Davis. I think you have in the case of the Rural Power Coop- 
erative Association a group of people who are used to operating small 
powerplants. They are used to overseeing the designing and con- 
struction of such plants. 

Senator Gorr. That is not what you are interested in here? 

Mr. Davis. Yes, I believe it is exactly what we are interested in. 

Senator Gorr. When you said they had experience in operating an 
orthodox powerplant, you are talking about the generators and tur- 
bines. You are not talking about an atomic reactor at all. 

Mr. Davis. I think the point here is that sooner or later the 
utilities, whether they are privately or publicly owned, will have to 
get this experience. I think this is one point that is very important. 
Secondly, they have to apply the kind of experience they already have 

in carrying out projects for constructing and operating nuclear power- 

plants so they can make the same advances in bringing down the cost. 
When they are looking at what they are going to do, and what it is 
going to cost them, looking from the point of view of the utility oper- 
ator, “they will probably be able to get the cost down more than we 
would be able to do by building it as a Government project. 

Senator Gorr. You are using a lot of probabilities. My limited 
experience in the business world has been that the more hands through 
which an article moves, the more signatures there are to successive 
contracts, the greater the eventual cost to the consumer. In ordinary 
trade, it leaves the manufacturer to go to the jobber, to the whole- 
saler, to the retailer, and every man has a markup. I am not sure 
with all these probabilities that this more indirect route will be more 
economical, 

Mr. Davis. Mr. Gore, one of the points I was trying to stress is 
that at some point somebody is going to have to get the exnerience 
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in carrying out these projects. If the Government continues to carry 
them out directly, how are these people going to get this experience. 
IXven admitting what I don’t believe to be a fact, that it will cost 
more this way, perhaps it is worth it in this case simply to give some- 
body the experience in conducting such a project. 

Senator AnpeERSON. Would you feel that the Navy was getting some 
experience by building some submarines? Do you think that ye ini ne 
Rickover has given them any experience ? 

Mr. Davis. Given the Navy some experience? 

Senator ANDERSON. Yes. 

Mr. Davis. He is part of the Navy. 

Senator Anprerson. Do you not think that the Navy, as part of the 
Government, has acquired some experience in the development of a 
nuclear powerplant ? 

Mr. Davis. Yes, sir. 

Senator Anverson. So do I. That is why we could not see what 
was so wrong and why the Government could not acquire some ex- 
perience in the land-based plant. 

Senator Pasrorr. That reactor in the Nautilus plant would not be 
any good unless you had the Nautilus. The argument, as I understand 
it, is that you have to distribute this electric power that you generate. 
If I understand this properly, this is assimilating two functions. We 
are not only experimenting with the research and development of the 
reactor that will produce the heat that will produce the power necessary 
to turn the turbine, but you have people interested who are coming into 
the picture at the same time to grow together. 

I would like to ask this question: How many of these projects do we 
have contemplated ? 

Mr. Davis. There are four in the second round and there were three 
in the first round. 

Senator Pastore. And this is more or less like the Shippingport deal 
with a few variations. Insofar as the philosophy is concerned, is it not 
about the same kind of thing that we are talking about? 

Mr. Davis. I think except for the kinds of differences I have been 
trying to philosophize a little bit, it is very similar. You can say that 
the Government is paying for it and so on. I think there is a differ- 
ence here in what we are trying to accomplish in all of the three 
aspects of the power demonstration program, and that is to recognize 
that we have to get this thing over somehow so that the industry. who 
are going to build the plants, ‘and the people who are going to use them, 
get this ex xperience somehow. After all, our national ‘labs are not going 
to build and design and sell reactors to somebody. The only people 
who will do this are the actual manufacturers who want to get in the 
business. The only people who will use the power are the various 
utilities. 

Senator Pastore. I definitely have views of my own on this, and 
there may be people who disagree with me and they may be right and 
[Tam wrong. What does this do about the partnership and participa- 
tion with relation to the research and development stage? The point I 
make is this. There are some people who have come before the com- 
mittee and boasted of the fact that they were doing it with their 
money. Then there was the Yankee company who came in and they 
wanted some help from the Government. They wanted to put up some 
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money and they wanted some Federal money, and they wanted a 
partnership. You have this new deal which is like the Shippingport 
situation. What is this going to do to the private industry in the 

matter of putting their money in that phase if we are going to spend 
the money in the project that you are talking about? How are we 
going to encourage private enterprise to put up their own money in 
the research and development stage of this field? What is that going 
todo? Have you thought this through? Have you any opinion to ex- 
press on this question I asked you? The minute we assume all this 
cost on our own, aren’t we actually setting a pattern here that we have 
to develop as a conclusive policy from now on in? All of industry is 
going to look to Government for putting up all the money to do this 
research and development. 

Mr. Davis. Mr. Pastore, I don’t feel that way about it. I think one 
of the things to bear in mind about these second-round projects is that 
these are all for very small reactors and the proposals are from public- 
power groups who do not have the financial resources to take these 
kinds of risks. They are by and large getting the reactors from 
manufacturers who are not the lar ger companies. 

Senator Pastore. Do I understand you correctly to say that the rea- 
son why you are puting up all the money in these instances is that 
you realize the very character of the people you are dealing with? Even 
though they have the knowledge you would like to assimilate in this 
research and development, the fact of the matter is that if they were 
left on their own, they don’t have the resources with which to do it? 

Mr. Davis. This particular group does not, I think. 

Senator Pasrore. How many of these projects do you contemplate ? 

Mr. Davis. There are 7 proposed in the second round, and we are 
negotiating on 4 of them. 

Senator Pastore. Where are they to be located geographically ? 

Mr. Davis. One in Minnesota, one in Ohio, one in Michigan, and 
one in Alaska. 

Senator Pastore. What has happened to Yankee Atomic Energy ? 
Ts that slowed up? 

Mr. Davis. To the best of my knowledge, no, sit 

Senator Pasrorr. Is there any question about the safety element ? 

Mr. Davis. I don’t know of any substantial questions. They are 
still submitting data for review by the reactor safety pe ople. 

Senator Pastore. Is it your conclusion that e verything is normal 
and that the progress is what was expected and anticipated / 

Mr. Davis. The best information I have is that they are proceeding 
as well as one could have expected, yes, sir. 

Senator Pasrorr. When do you expect we will see some signs of 
some progress? This is all still in the talking stage, is it not, with 
Yankee Atomic Energy ? 

na Davis. No,sir. The development work is going ahead at a good 
rat They are procee «ding with their pl: ints and the Vy are proc ‘eeding 
Ww ith the detailed design of. the reactor. 

Senator Pasrorr. Are you satisfied with the progress ? 

Mr. Davis. Yes, sir, I am. 

Senator Pastrorr. Are you hopeful that one day we will have an 
atomic reactor plant up in New England? 

Mr. Davis. I am virtually certain of it. 
Senator Pastore. Iam glad to hear you say that. 
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Senator Anperson. The Comptroller General had a few questions 
about the Yankee transaction, did he not ? 

Mr. Davis. Yes, sir, I believe we discussed these previously. 

Senator Anprerson. To return to a statement that Senator Pastore 
made that he Vauti/us plant would not be any good unless you had the 
Nautilus am I not correct that something very similar to the Vautilus 
is going on at Shippingport ¢ 

Mr, Davis. Something very similar ? 

Senator ANpDrRSON. Yes. 

Mr. Davis. It isa similar type of reactor. 

Senator Anperson. And also the Yankee will be to some degree, will 
it not ? 

Mr. Davis. That is correct. 

Senator AnpERSON. So these do have commercial application sub- 
sequently. 

Mr. Davis. Yes, sir. I think it might be worth pointing out, how- 
ever, that although the Shippingport reactor is larger than something 
like the Vautilus reactor, there has been a great deal of work and de- 
velopment required to make this commercial application, even though 
we did have the experience with the Nautilus prototype before we 
started the Shippingport reactor. 

Senator Anprerson. I don’t want to delay this, but I do believe that 
the meee fact that in learning to apply the things we knew so well in 
the Vautilus and which worked perfectly in the Vautilus, in as large a 
commercial plant as Shippingport, we found expense going up pretty 
rapidly. We have not $37 million but $55 million as a current cost, 
and the end is not yet. The result is that we have a price for electric ity 
that is extremely ‘high. I am wondering how many firms would be 
in a position to build a reactor if they were required to assume the load. 

Mr. Davis. In the first place, the PWR at Shippingport was started 
really as an experimental reactor, but not to demonstrate economics 
as such. One must bear in mind that in the roughly 3 years that have 
gone by since it started that there has been a great deal learned. I 
think that one should not draw a parallel from the PWR and expect 
that the same circumstances that pertained when it started would per- 
tain to one starting today. I hope we have made some real progress 
in the last 3 years. 

Representative Houirietp. Not only in the PWR field, but it would 
also pertain in an unknown field. 

Mr. Davis. I think we feel very strongly we need reactor experi- 
ments, and we need prototype reactors and at the proper stage in the 
development. 

Representative Tlorirrep. Maybe we got a little off the track, but 
not too much, by going into an individual second round invitation 
item. You can finish your 2 or 3 pages, and we can get to each one of 
them separately. 

Mr. Frevps. Yes, sir. The remainder of my statement has to do 
with enumerating very briefly what the different rounds are, and their 
purpose. 

Representative Hontrreip. Why don’t you read that ? 

Mr. Frevps. I will start at the last paragraph on page 2. The first- 
round invitation was for the purpose of opening the way for Ameri- 
can industry to develop, fabricate, construct, and operate experimental 
nuclear power reactors by bringing private resources into the devel- 
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opment of engineering information on the performance of such reac- 
tors. 

As a result of this invitation, proposals were received from four util- 
ity companies: Yankee Atomic Electric Co., Power Reactor Develop- 
ment Co., Consumers’ Public Power Distr ict, and the Commonwealth 
Edison Co. In the case of Commonwealth-Edison, the proposal in- 
volves no Federal assistance. Contracts have been concluded with 
Yankee for construction of a 134,000 kilowatt (electricity) pressurized 

water reactor and with PRDC for construction of a 100,000 kilowatt 
(electricity) £ fast-breeder reactor. Negotiations are underway in 
connection with the Consumers’ proposal for construction of a 75,000 
kilowatt (electrical) sodium graphite reactor. 

The objective of the second round was to bring additional resources 
into the development, design, and construction of smaller reactors 
ranging from 5,000 to 40,000 kilowatts of electricity. 

I Senator Gore. In response to the second round you had—— 

Mr. Frerps. Seven proposals. 

Senator Gore. All from cooperatives, or small public-power bodies / 

Mr. Fretps. With the exception of one which was from a university, 
sir, the University of Florida. 

Senator Gorr. As you perhaps know from our many conversations, 
I am genuinely sympathetic with the struggles of these small coopera- 
tives in developing sources of electricity and economical means of dis- 
tribution. I recognize fully the value of intermingling with the 
development of atomic power the agencies, both public and private, 
that engage in the distribution of electricity. I would not, however, 
want my sympathy for the small cooperatives to lead me to giving 
approval to a policy of granting almost complete subsidy to the devel- 
opment of a reactor, and then have that used as an ex: imple or prece- 
dent later on for ever larger subsidies, as we have already seen tenden- 
cies, to companies which are financi: lly able to undertake some 
development cosis on their own power. Is that a valid apprehension 
on my part ? 

Mr. Frevps. I don’t know that I can answer with the word “valid” 
in your question. 

Senator Gore. Maybe I should validate my own apprehensions. 
Will you comment on them ? 

Mr. Fretps. We will clearly come to this committee for authoriza 
tion for such programs as they come up. To the extent that you ap- 
prehend that there is re in these projects going ahead with- 
out proper authorization, I don’t think there is a valid reason for 
apprehension, if you follow me. These will have to be authorized in 
advance. You will see the details of ever y one that comes along. 

Secondly—and I think I should emphasize this—we have been in- 
terested in action and we think our charter is only the development 
phase of production of economic power. We have no authority in 
the act, as you know, to engage in the production of electricity per se. 
Unless there is a change our programs would naturally be ‘directed 
toward development of new types of reactors 

Senator Gore. You will recall, along w ith some others, I endeavored 
to make some reasonably strenuous efforts to bring about that change. 

Mr. Frevps. Yes, sir. I think there is reason for some apprehension. 
Here in this case we clearly recognize that in these smaller reactors 
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power is going to be more expensive. It had to be, as we see it, more 
expensive than conventional power in many parts of the United States. 
Yet there was a reason to look into the construction of small-sized 
reactors. So it seemed that the Government should stand some of the 
cost of this construction and we did that initially. If this committee 
feels that this is the wrong approach, I presume you would not author- 
ize this approach in a subsequent round. 

Senator Gore. So far as one member is concerned, I have not 

eached that conclusion. 

Mr. Fretps. I know you have not, sir. We have to come to this 
committee for authorization for subsequent rounds here. 

Senator Gore. Here is the picture that seems to me to be emerging, 
General. The Atomic Energy Commission is undertaking to enter 
into contractual relationships with small rural electric cooperatives 
which in turn must borrow their money to invest in this from another 
agency of the same Government, the REA. So it would seem to come 
back to the proposition which Senator Pastore submitted: that when 
you take the loans of the REA and the contributions of the Atomic 
Energy Commission together, it is almost entirely a Government 
program. 

Mr. Chairman, I will desist. What I started out to bring out is 
that the response to your second round of invitations was almost en- 
tirely from small public power bodies with, I believe, the exception 
of one university. 

Mr. Fienps. Yes, sir; for a number of reasons we had to deny that 
proposal. 

Senator Gore. Which university was that ? 

Mr. Fietps. University of Florida. The proposal did not fit the 
request in many respects. 

Representative Horrrreip. Go ahead, sir. 

Mr. Freips. The objective of the second round was to bring addi- 
tional resources into the development, design, and construction of 
small reactors ranging from 5,000 to 40,000 kilowatts of electricity. 
The aim was to accelerate the dev elopment of reactors of a size which 
would be of benefit to domestic users in certain areas and would be 
suitable for use in foreign countries. 

Pursuant to this invitation, the Commission received 7 proposals of 
which 4 were considered as being acceptable for purposes of negotia- 
tion. Three erat not so considered were made by the U niversity 
of Florida, the city of Orlando, Fla., and the city of Holyoke, Mass. 
Negotiations are underway with the Rural Cooperative Power Asso- 
ciation for construction of a 22,000-kilowat electrical boiling water 
reactor; with Wolverine Electric Cooperative for a 10,000-kilowatt 
electrical aqueous homogeneous reactor; with the city of Piqua, Ohio, 
for a 12,000-kilowatt electrical organic moderated reactor; and with 
Chugach Electric Association of Alaska for a 10,000-kilowatt electri- 
cal sodium-cooled, heavy-water moderated reactor. 

In order to get on with the construction of additional types of 
reactors, the Commission on January 7, 1957, issued a third invitation 
for proposals from industry. No limitation was placed on the type 
or size of reactors except that they should make a significant contribu- 
tion toward achievement of commercial utiliz: ation of nuclear power. 
To date the Commission has received and is reviewing proposals 
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from the Florida Nuclear Power Group and the Northern States 
Power Co. Indications are that additional proposals will be received. 

The program justifications for the cooperative arrangements which 
we have furnished to your committee for inclusion in the record con- 
tain additional information regarding individual cooperative agree- 
ments for which we are requesting authorization. 

This is not in my statement, but I would say that we have prepared 
these somewhat quickly since Monday, and therefore I would like the 
opportunity if we find some inaccuracies on later review to correct 
them. The major features that you are interested in are correctly 
covered. 

Representative Horirrerp. Are you speaking about this or the ac- 
companying documents ¢ 

Mr. Frevps. I am speaking about the document entitled “Program 
Justification Data for Cooperative Arrangements,” dated June 12, 
1957. It is the one you were looking at before when you referred 
to the table. It is 15 pages long and it covers arrangements to be 
authorized under 261 a. (2). 

Representative Horirretp. Would you like to have this submitted 
for the record at this time ? 

Mr. Fiexps. Yes, sir. 

Representative Hoxirrenp. With the privileges of correcting any 
errors before printing. 

(The information referred to follows :) 


UNITED STATES ATOMIC ENERGY COMMISSION PROGRAM JUSTIFICA- 
TION DATA FOR COOPERATIVE ARRANGEMENTS 


(For which appropriations are to be authorized pursuant to proposed sec. 
261 a. (2) of the Atomic Energy Act of 1954, as amended, as contained in H. R. 
7992 and S. 2243) 


PROGRAM JUSTIFICATION DATA FOR First Rounp INVITATION 


(Nore.—The information included herein was amended in certain respects in a 
letter subsequently submitted to the committee. See p. 653.) 


SPECIFIC ARRANGEMENTS 


a. Power Reactor Development Co. 

(1) Contractual arrangement.— 

(a) Information: The Commission will obtain technical and economic in- 
formation necessary to the project developed in connection with the project and 
will distribute this information for use by others. Both AEC and GAO have 
access to and the right to examine PRDC records and Detroit Edison Co. records 
of direct costs. PRDC agrees only to exercise its best efforts to obtain the right 
of examination by AEC under subcontracts executed prior to the date of the 
PRDC-AEC contract. 

(b) Patents: All rights to inventions or discoveries made in work paid for by 
the Commission or performed in AEC facilities or utilizing the services of AEC 
or AEC contractor personnel will rest with the Government, subject only to a non- 
exclusive royalty-free license to PRDC. All rights to inventions or discoveries 
made in work performed by PRDC which are not within the terms of the preced- 
ing sentence will be determined by the Government subject, however, to a non- 
exclusive and irrevocable royalty-free license to the Government for governmental 
purposes. 

(c) Term of contract: From date of control through 5 years after the issuance 
of the facility license. 

(2) Technical aspects.—The objective of this project is to conduct research 
and development on a fast breeder reactor of about 100,000 kilowatts electrical 
output. The research and development consists primarily of consulting services, 
critical experiments, material irradiation, and fuel development. It is assumed 
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that other related development work proceeds in accordance with current pro- 
gram projections. The following project specifications represent contemplated 
design objectives and are therefore approximate: 


Heat output : 300,000 kilowatts. 

Electrical output: 100,000 kilowatts (nominal). 

Amount of fuel: 1,940 kilograms. 

Enrichment percent U-235: 25 percent. 

Moderator: None. 

Coolant: Sodium. 

Reactor outlet temperature: 800°. 

Reactor pressure: Atmospheric. 

Steam conditions (p.s.i. at ° F.) : 600 at 730°. 

Total estimated plant cost : $45,225,000." 

Byproduct production: 195 kilograms of plutonium through fiscal year 1963 de- 
livered to AEC. 

Estimated date of completion : 1960. 


(3) Assistance by the Government.—The AEC will provide research and devel- 
opment assistance in Commission facilities up to a maximum cost to AEC of 
$4,450,000. It is contemplated that the research and development work will con- 
sist primarily of consulting services, critical experiments, material irradiation, 
and fuel development. 

The Power Reactor Development Co. will design, construct, and operate the 
reactor plant, estimated to cost $31,225,000, as a licensee of the Commission, and 
will arrange with the Detroit Edison Co. to build and operate the related turbine- 
generator plant, estimated to cost $14 million. PRDC will also furnish personnel 
to assist in the research and development work to be performed in Commisssion 
facilities. 

In addition, the Commission would waive the use charge of special nuclear 
materials for the period of the contract, the value of which is estimated to be 
$7,845,000. 

b. Consumers Public Power District 

(1) Proposed contractual arrangements.— 

(a) Appropriate provisions for disposition of the nuclear portion of the plant 
on termination or completion of the contract, and suitable provisions with respect 
to the land on which the reactor is located will be included. 

(b) Informaton: Information developed in the design, construction, and oper- 
ation of the plant will be available to the Government and to the public under the 
Commission’s information program. All records of transactions related to the 
contract will be available for inspection by the AEC and the GAO. 

(c) Patents: All rights to inventions and discoveries made in the course of the 
work paid for by the Government will be deterimned by the Government. All 
rights to those made in the course of work paid for by CPPD will rest with CPPD, 
subject, however, to a royalty-free, nonexclusive license to the Government for 
government purposes. 

(d@) Term of contract: From date of contract through the first 5 years of 
operation. 

(2) Technical aspects.—The objective of this project is to supplement other 
research and development as necessary to construct, initiate operations, and pro- 
vide unusual postconstruction maintenance for a large-scale nuclear powerplant 
using a sodium graphite reactor. The work consists primarily of component 
development, engineering testing, and nuclear plant design and assumes that 
other related development work proceeds in accordance with current program 
projections. The following project specifications represent contemplated design 
objectives and are therefore approximate: 

Heat output : 245,000 kilowatts. 

Electrical output: 75,000 kilowatts (nominal). 
Amount of fuel: 23,800 kilograms. 
Enrichment percent U—235: 2.5 percent. 
Moderator: Graphite. 

Coolant: Sodium. 

Reactor outlet temperature (° F.) : 925°. 
Reactor pressure : 50 p. s. i. 





1Poes not inelude fuel fabrication or plant operating costs, research and development, 
and waiver of fuel use charges. 
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Steam conditions (p. s. i. at ° F.) : 800 at 825°. 
Total estimated plant cost : $40,583,000.’ 
Byproduct production: 122 kilograms of plutonium delivered to AEC through 

fiscal year 1963. 

Estimated date of completion : 1962. 

(3) Assistance by the Government.—The AEC, based upon a cost-type con- 
tract, will provide for the cost of the reactor, which is estimated at $24,013,000. 
The Consumers Public Power District will provide the site for the reactor on a 
long-term no-cost lease to the Government, and will provide electrical generating 
facilities. The total estimated cost of site and facilities to be furnished by 
the contractor is $11,350,000. In addition, the contractor will support reactor 
construction to the extent of $5,220,000. 

In addition to providing the reactor, the AEC will conduct research and de- 
velopment under contract at no cost to Consumers estimated to cost $18,165,000. 
It is contemplated that the research and development will consist primarily of 
component development, engineering testing, and nuclear plant design. 

In addition, the Commission would waive the use charge of special nuclear 
materials for the period of the contract, the value of which is estimated to be 
$1,325,000. 


PROGRAM JUSTIFICATION DATA FOR SECOND ROUND INVITATION 


GENERAL DESCRIPTION 


On September 21, 1955, the Commission invited proposals for the development, 
design, and construction and operation in the United States of power reactors of 
a range of capacity from 5,000 to 40,000 kilowatts of electricity. The aim of the 
program was to bring additional resources into the development of engineering 
information on the performance of nuclear power reactors of a size which would 
benefit domestic users in certain areas and which would also help to meet the 
requirements of foreign countries. 

In making this invitation the Commission indicated it would give considera- 
tion to the following types of assistance: 

a. Waiver of the established Commission charges for use of source and special 
nuclear materials, up to an agreed upon amount of money, for a period not 
greater than 5 years from the issuance of the license to operate the facility. 
Otherwise full charges will be made for services and for materials used or sold 
in accordance with existing Commission policy and practices. 

6. Performing in AEC laboratories without charge, or at less than full cost, 
up to a fixed dollar amount, mutually agreed upon research and development 
using specialized facilities, personnel, or equipment. 

c. Entering into fixed amount research and development contracts with the 
proposer under section 31a of the Atomic Energy Act of 1954, for the technical 
and economic information resulting from development, design, construction, and 
operation of the nuclear powerplant. Payments under these contracts may be 
used to defray part of the costs of development, design, and engineering of the 
reactor portion of the plant, and a part of the experimental operation of the 
plant for a period not to exceed 5 years after issuance of the license to operate 
the facility. No part of the payments made under these contracis may be used 
to defray any part of the capital costs of the reactor proposed. Information 
obtained by the AEC through contracts of this type and for this purpose will 
be made available to the maximum extent practicable to the entire technical 
public. 

d, Financing and retaining title to all or part of the reactor system. The na 
ture and extent of this type of assistance will determine whether the energy 
generated in the reactor will be subject to disposition in accordance with section 
44 of the Atomic Energy Act of 1954 and its provisions regarding disposal of 
energy from utilization facilities of the Commission. 

In response to this invitation, the Commission found proposals from the 
following companies to be acceptable for the purposes of initiating negotiations of 
eontracts : 

Rural Cooperative Power Association (Elk River) 
Wolverine Electrical Cooperative Association 

City of Piqua, Ohio 

Chugach Electric Association of Alaska 


2Does not include fuel fabrication costs, research and development, and waiver of fuel 
ise charges. 
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PROPOSED CONTRACTUAL ARRANGEMENTS 


In accordance with the invitation, all of the proposals would include the follow- 
ing general types of contractual arrangements: 

1. The Government will have title to the reactor portion of the plant, and 
suitable provisions will be included with respect to the land on which the reactor 
is located and disposition of the reactor on termination or expiration of the 
contract. 

2. Information: All information developed in the design, construction, and 
operation of the plant will be available to the Government, and the public under 
the Commission’s information program. All records of transactions related to 
the contract will be available for inspection by the AEC and the GAO. 

3. Patents: All rights to inventions or discoveries made in work paid for by the 
Commission will rest with the Government, subject only to a royalty free license 
to the contractor. All rights to inventions or discoveries made in work paid for 
by the contractor will rest with the contractor, subject however, to a royalty 
free license to the Government for governmental purposes. 

4. Term of contract: From date of contract through the first 5 years of opera- 
tion of the reactor. 

SPECIFIC ARRANGEMENTS 


a. Rural Cooperative Power Association (Elk River) 

(1) Technical aspects.—The objective of this project is to develop, design, 
and construct an advanced small capacity boiling water power reactor. The 
principal preconstruction research and development will be directed toward de- 
veloping and testing an improved reactor core. The reactor will be operated 
for at least 5 years to conduct research and development aimed at improving its 
economic and technical characteristics. It is assumed that other related develop- 
ment work proceeds in accordance with current program projections. The fol- 
lowing project specifications represent contemplated design objectives and are 
therefore approximate: 

Heat output: 58,000 kilowatts (excludes superheater, 17,000 kilowatts) 
Electrical output: 22,000 kilowatts (nominal) 

Amount of fuel: 1,320 kilograms UO.,, 3,050 kilograms THO, 

Enrichment percent U-235: 9.8 percent 

Moderator: H,O 

Coolant: H,O 

Reactor outlet temperature (° F. 
Reactor pressure : 900 pounds per square inch 

Steam conditions : 600 pounds per square inch at 825° F. 
Total estimated plant cost: $7,995,000 * 

Byproduct production: None 

Estimated date of completion : 1959 


- maN0 
) Doo 


(2) Assistance by the Government.—The AEC, based upon a cost type contract 
containing a ceiling, will provide for the cost of the reactor, and superheater, 
which has been established by negotiation at $5,686,000. Elk River will provide a 
site for the reactor on a long-term no-cost lease to the Government (at an esti- 
mated value of $700,000), and will provide the electrical generating facilities at 
an estimated cost of $1,750,000. 

The AEC will also provide research and development assistance in Commis- 
sion facilities up to an agreed limit of $100,000 and will pay on the cost-basis 
for research and development work and fuel fabrication up to a maximum of 
$2,615,000. It is contemplated that the research and development work will be 
primarily on the fuel elements. 

In addition the Commission would waive the use charge for special nuclear 
materials for the period of the contract, the value of which is estimated to be 
$125,000. 


b. Wolverine Electric Cooperative Association 

(1) Technical aspects.—The objective of this project is to develop, design, and 
construct a small capacity homogeneous reactor. The principal preconstruction 
research and development will be be in corrosion test loops, chemical reprocessing, 
hydrostatic tests, and primary loop mockup. It is assumed that other related 





& Does not include costs of research and development, fuel fabrication, and waiver of 
fuel use charges. 
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development work proceeds in accordance with current program projections. 
The following project specifications represent contemplated design objectives and 
are therefore approximate: 


Heat output: 26,000 kilowatts (excludes superheater output of 7,000 kilowatts) 

Electrical output : 10,000 kilowatts (nominal) 

Amount of fuel : 16.8 kilograms 

enrichment percent U—235: Fully enriched 

Moderator : Urany] sulfate in heavy water 

Coolant : Circulating fuel 

Reactor outlet temperature: 570° 

Reactor pressure : 1,900 pounds per square inch 

Steam conditions (pounds per square inch at ° F.) : 600 at 486°—steam from heat 
generator to gas-fired superheater 

Total estimated plant cost : $4,544,000 * 

Byproduct production : None 

Estimated date of completion : 1961 


(2) Assistance by the Government.—The AEC, based on a fixed price contract, 
will provide for the cost of the reactor, which has been established by negotia- 
tion at $3,309,000. The Wolverine Electric Cooperative Association will provide 
a site for the reactor on a long-term no-cost lease to the Government, and will 
provide the electrical generating facilities at an estimated cost of $757,000. 
The matter as to whether the contractor or the Government will pay for the 
shielding for the reactor is still under negotiation. 

The AEC will also pay on a cost basis for research and development work 
by the reactor manufacturer up to a maximum of $1,635,000. It is contemplated 
that the research and development will include work on corrosion test loops, 
chemical reprocessing, hydrostatic tests and primary loop mockup. 

In addition, the Commission would waive the use charge for special nuclear 
materials for the period of the contract, the value of which is estimated to 
be $250,000. 

c. City of Piqua, Ohio 

(1) Technical aspects——The objective of this project is to demonstrate and 
improve operational features of a small capacity nuclear powerplant utilizing the 
organic cooled and moderated reactor concept. The project provides for de- 
sign and construction of a nuclear powerplant with a net electrical output of 
about 12,500 kilowatts and for 5 years of postoperational research and develop- 
ment with this plant. It is assumed that related development proceeds in ac- 
cordance with current program projections. The following project specifica- 
tions represent contemplated design objectives and are therefore approximate: 


Heat output : 45,500 kilowatts 

Electrical output : 12,500 kilowatts (nominal ) 

Amount of fuel : 6,000 kilograms 

Enrichment percent U—235: 1.8 percent 

Moderator : Terpheny!] 

Coolant : Terphenyl 

Reactor outlet temperature (° F.) : 617° 

Reactor pressure : 35 pounds per square inch 

Steam conditions (pounds per square inch at ° F.) : 415 at 550° 

Total estimated plant cost : $7,965,000 ® 

Byproduct production: 7.1 kilograms of Pu delivered to AEC through fiseal 
year 1963 

Estimated date of completion : Not available 


(2) Assistance by the Government.—The AEC, based on a fixed price contract, 
will provide for the cost of the reactor, now estimated at $5,010,000. The city of 
Piqua will provide the site and buildings to house the reactor and will provide 
electrical generating and distribution facilities. The total cost of the site and 
facilities to be provided by the city of Piqua is estimated at $3,955,000. 

The AEC will also provide research and development assistance in Commis- 
sion facilities currently estimated to cost $3,500,000. It is contemplated that the 
research and development will include work on reactor design and fuel element 
concepts. 


*Does not include the fuel fabrication and conversion costs, and research and develop: 
mert costs. 

5 Does not include costs of research and development, fuel fabrication, and waiver of fuel 
use charges. 











AUTHORIZING LEGISLATION 151 


In addition the Commission would waive the use charge of special nuclear 
materials for the period of the contract, the value of which is estimated to be 
$625,000. 

d. Chugach Electric Association 


(1) Technical aspects.—The objective of this project is to develop, evaluate 
and demonstrate the technology applicable to a sodium cooled, heavy water 
moderated power reactor. The project is planned in three phases: (a) pre- 
liminary design and development, (b) detailed design and construction of a 
demonstration power reactor, and (c) operation of the demonstration power 
reactor for 5 years. The following project specifications represent contemplated 
design objectives and are therefore approximate: 

Heat output: 40,000 kilowatts 

Electrical output : 10,000 kilowatts (nominal) 

Amount of fuel: 10,000 kilograms 

Enrichment percent U-235: 2.0 percent 

Moderator : Heavy water 

Coolant: Liquid sodium 

Reactor outlet temperature (° F.) : 950° 

Reactor pressure : Atmospheric 

Steam conditions (pounds per square inch at ° I.) : 850 at 850° 

Total estimated plant cost : $7,350,000 ° 

Byproduct production: 15 kilograms of Pu through fiscal year 1963 delivered 
to AEC 

Estimated date of completion : Not available 


(2) Assistance by the Government.—The AEC, based upon a fixed price con- 
tract, will provide the cost of the reactor, now estimated at $5,500,000. The 
Chugach Electrie Association of Alaska will provide a site and building for the 
reactor on a long-term no-cost lease to the Government, and will provide elec- 
trical generating facilities. The total estimated cost of site and facilities to be 
furnished by the contractor is $1,850,000. 

The AEC, will also conduct research and development work under contract 
at no cost to Chugach estimated to cost $8,080,000. It is contemplated that the 
research and development will include work on reactor design concepts and fuel 
elements. 

In addition the Commission would waive the use charge of special nuclear 
materials for the period of the contract, the value of which is estimated to be 
$790,000. 


POSTCONSTRUCTION RESEARCH AND DEVELOPMENT AND OPERATING EXPENSE 


Any newly completed reactor will require extensive checking, minor modifica- 
tions, and detailed experimental operation and analysis during the course of 
its initial operations. This is particularly true of reactors embodying new 
design concepts or which will be operated by groups without extensive reactor 
experience, Elaborate startup procedures are usually necessary and the startup 
period may extend over several months. Further, the operation during the 
first months and even years of operation will be intemittent and often at less 
than full power. Costs during this period will be high due to experimental 
operation, to the changes and modifications required, and to the high fuel cost 
and short life to be expected from initial fuel charges, It is, however, during 
this initial period of operation that the information of greatest value as research 
and development information will be obtained. 

On the other hand, revenues from power produced will be low during this 
period because of the intermittent and low power operation and because such 
uncertain power has relatively less value than firm power. 

A difficult financial problem arises during the early operating period if the 
desired research and development information is to be obtained, particularly 
with the small reactors to be built by publicly owned utilities where the nuciear 
power costs are relatively high and where the public power bodies are unable 
to accept any substantial financial loss even for a short period of time. 

Since the purpose of the program is to understand the nature of the problems 
encountered in early operation and to conduct experiments necessary to achiev- 
ing maximum results, it is the intention of the Commission to pay for the 





6 Does not include fuel fabrication and research and development costs, and waiver of 
fuel charges. 
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desired data by sharing in the costs of operation during this experimental and 
testing phase. 

It is the objective of the Commission to limit its payments to fixed ceiling 
amounts and at the same time to have assurance that the companies will operate 
the reactors for the contract period of 5 years with the highest incentives to 
reduce costs. It is a difficult matter to arrange this with the limitations that 
the publicly owned utilities have on possible operating losses. By virtue of 
recent events there is also a possible legal problem which may now exist regard- 
ing the obligating of funds under such an arrangement. If possible conflict 
between fixed payments by the Commission and an inability of the companies to 
risk operating losses cannot be resolved, an alternate arrangement which may 
be considered might be for the Government, during the initial startup period, 
to assume the net cost of operation, with the expectation that the companies 
would proceed without additional payments by AEC when sustained operation 
was achieved. Detailed negotiations are proceeding with the various companies 
in an effort to achieve a mutually satisfactory formula. For this reason it is 
not possible at this time to list the specific form or amount of payment which 
might be offered to each of the various companies. Based upon the data before 
us, however, we estimate that the total amount of payments would not exceed 
$11 million. 





| 

| 

| PROGRAM JUSTIFICATION Data FoR Tuirpd ROUND INVITATION 

| GENERAL DESCRIPTION 

On January 7, 1957, the Commission invited proposals for the development, 
design, construction, and operation of nuclear powerplants within the United 
States. The invitation was extended to provide a continuing program of assist- 
ance by the Commission to American industry, both private and public, in using 
its resources for the development of engineering information on the performance 
of nuclear-power reactors and to advance the time when nuclear power will be 
come economically competitive. No limitation was placed on the type or size o1 
nuclear powerplants which may be proposed, except that they should make 4 
significant contribution toward achievement of commercial utilization of nuclear 

\ power. The invitation stipulated that construction of the plants proposed 

. would be completed by June 30, 1962. On June 10, 1957, the Commission an 

} nounced an extension of the completion date for full-scale plants utilizing fluic 

fuel reactor systems from June 30, 1962, to at least June 30, 1963. This exten 

sion was necessary because the Commission found that this type of reactor wa: 
not technically ready for construction within the previously established time 
period. 

In making this invitation, the Commission indicated it would give considera 
tion to the following types of assistance: 

.a. Waiver of established Commission charges for use of source and specia, 
nuclear materials, up to an agreed-upon amount of money, for a period not 
greater than 5 years from the issuance of the license to operate the facility, plus 
jead time required for fabrication. Otherwise, except as provided in paragraph 
b, charges will be made for services and for materials used or sold in accordance 
with existing Commission policy and practices. 

b. Performance in AEC laboratories without charge, or at less than full cost. 
up to a fixed dollar amount, of mutually agreed upon research and development 
using facilities, personnel, or equipment not reasonably available elsewhere. 

c. Entering into research and development contracts with the proposer under 
section 31 (a) of the Atomic Energy Act of 1954. The Commission will consider 
requests for such contracts in support of specifically described research and 
development programs in connection with the design and construction of the 
reactor. The Commission will also consider requests for research and develop- 
ment assistance in connection with reactor operation in recognition of exigencies 
related to the experimental nature of the project, such as examining causes of 
fuel element failure and other experimental operations. In addition, requests 
for research and development contracts as outlined above may include provision 
for loan of heavy water by the Commission in connection with nuclear power- 
plants designed to be fueled with normal uranium. Research and development 
contract requests should specify a maximum cost to the Commission. Payments 
under these contracts may be used to defray part of the costs of conceptual and 
preliminary design, development, and engineering of the reactor portion of the 
plant, and a part of the experimental operation of the plant for a period not 
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to exceed 5 years from initiation of operation of the facility. No part of the 
payments made under these contracts may be used to defray any part of the 
capital costs of the reactor proposed. Information obtained by the AEC through 
contracts of this type and for this purpose will be made available to the maximum 
extent practicable to the entire technical public. 

In response to this invitation, the Commission has received and is reviewing 
proposals from the following companies: Florida Nuclear Power Group; North- 
ern States Power Co. 


Tentative amounts for authorization under sec. 26la (2), Atomic Energy Act, 1954 


{In thousands of dollars] 








T'otal : 
1st-round invitation : authorization 
Power Reactor Development Co.: Preconstruction research and 
GOTO So tests Akadban ano kee ee ean raga tale 4, 206 
Consemove Pultic Power Dietrict.23 i. coe th chen 44,178 
Preconstruction research and development___.____--__----~~- 718, 165 
pO ne SA a BR lp ec ep aoe acne ecm oP aie *2, 000 
Construction of reactor ________ S basdineeee aidans ee dain gee ees 724,013 
(Watlver Of TUel-U6e Chere)... «o.oo ie wesc nceades aes tga 
Total, 1st-round invitation : 
Authorization.._._........- Ba ce ee hate ce AN ere 48, 384 
(Waiver of fael-use: GharGO0) cis nese inn cede (1, 325) 
2d-round invitation : 

Rural Cooperative Power Association (Elk River) —._--------- - 8,401 
Preconstruction research and development______--_-_-------- 2, 715 
CTL asi ik cnet Adecsigaieag ements cto *5, 686 
(Wratver of Suairaie Gieeee 6... ee cee Lee (125) 
Woverine Biectrie Ooenerarive.....5. 4... .ccnsescnmaneneedediad 4,944 
Preconstruction research and development____________--_--_- 1, 635 
Comstrwction 0b TOMO ounctecsices ecco: Seta id costs * 3, 309 
(Watver of Tael-tee CRAPBOOD i nono n id ectieesed ceed (250) 
CHS Ol PONG, Qebe aa wnco seca aeckucnoatemona hcateratichaphiagte, sneleiaer arias 7, 510 
Preconstruction research and development_____.-..-____--____-_- *3, 500 
CORRECTION: GE GRCOOE vc cscettindimenseuntsininde aia oinge Me 








(Waiver of fuel-use charges) ~...-.____- 


cog eb ail ta dace oa a (625) 





Chugach Blectric Association............-......... rethitettbadiee ... 13,580 

Preconstruction research and development_________-__-_____-__- 8, 080 
Construction of reactor______-_---- sIiceceaian edie ohsieeivemcdings tite, Saliaioathaaad * 5,500 
( Waiver Of Tesi tine GRGROOO) 655k Si on ecb ee nes a, (790) 


Postconstruction research and development and operating § ex- 
penses innag bei eee cea 1, 000 








Total, 2d-round invitation: 
ECORI aia issic ccna sani ok hc eens ah hacen ne eae 45, 485 
(Waiver Of TUGI-CiG CIATION ion witisd ceerinsgaetinwo satin wing Ae 


See footnotes at end of table. 








re 
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Tentative amounts for authorization under sec. 26la (2), Atomic Energy Act, 
1954—Continued 


[In thousands of dollars] 


Total 
3d-round invitation : authorization 
ES ge eel Sp Rg pes a 30, 000 
a ore ete iene een ees em eoup menanenae ae (20, 000) 
a ac ene ni mado imran 123, 819 
(Grand total waiver of fuel-use charges) ~_.-__--__------------- (23, 115) 
Rarer cee eres WN on sn een 147, 000 
1 Represents AEC’s latest estimate of cost. 

2 Authorized, Public Law, 141, 84th Cong. | = . : ta 
® Authorized, Public Law 981, 84th Cong. Total previously authorized, $37,- 


$750 of this amount authorized, Public Law ot. 768, 
84th Cong. 


Mr. Fretps. This document gives the detail of all the cooperative 
arrangements in these different rounds. 

Representative Horirrmevp. As we discussed them today we can 
identify them. 

Mr. Freips. Yes, sir. I would presume you may wish to go through 
these in some detail. 

Representative Hottrretp. Yes. 

Mr. Fietps. In considering these cooperative agreements it is par- 
ticularly important that they be viewed in light of the overall ob- 
jectives and the total program of the Commission in the field of 
nuclear-power reactors. We have informally furnished to your com- 
mittee a statement on the overall reactor development program for 
the fiscal year 1958. As the information contained in that statement 
will provide valuable bac kground material for these hearings, I would 
suggest that it be inserted. in the record. (See p. 641.) 

Representative Horirretp. We will accept it at the present time for 
committee consideration. It is quite bulky. I believe it may be neces- 
sary to put it in the record. 

Mr. Frevps. It does give a statement with respect to our own pro- 
gram and the cooperative program. I think it isas simple and straight- 
forward a statement of what is going on as we can make. 

With that, I understand, Mr. Ch: airman, that you did wish to go into 
these second-round proposals and Dr. Davis is here. If you have any 
further questions from me, I will attempt to answer them. 

Representative HouirreLp. Will you remain at the table and, as we 
proceed, there may be questions for you. 

Mr. Fiexps. Yes, sir. 

Representative Houirrevp. I suggest, if it is agreeable with the com- 
mittee, we take these as they are outlined in the second round. We have 
already had some discussion on the first one. 

Mr. Frecps. Mr. Chairman, would it be helpful if Mr. Davis were 
to outline briefly how we view these power demonstration programs 
and what our purpose is and how we are going about it ? 

Representative Horirretp. Do you have a prepared statement ? 

Mr. Davis. I thought it would be helpful to make a few comments 
about the program if you wish. 

Representative Hotirretp. All right. 

Senator Gore. Are you spe: aking of round 2 2? 

Mr. Davis. No; I will comment briefly on the power reactor demon- 
stration program as a whole. 

Senator Gorr. I misunderstood. I wanted to be sure. 
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Mr. Davis. I thought I would try to make a few remarks and try 
to put this in some kind of perspective if I could. As you recall, the 
power reactor development program, as a program, was started early 
in 1954, some time before the Atomic Energy Act of 1954 was passed, 
and we adopted a specific goal of try ing to ) develop economic nuclear 
power in the United States. 

I think quite early we recognized the need for prototype reactors or 
large-scale reactors in addition to the program that was covered by 
the 5-year program, as it was called at that time. The 5-year program 
was mainly concerned with reactor experiments with the exception of 
PWR, which was certainly at least a very large experimental reactor. 
We felt in 1954 that there was a need for prototypes not only to assess 
the costs of nuclear power, but also to try to bring the costs down. In 
other words, by building them you could find out how much they cost 
and how to reduce the cost. 

Prototypes are necessary to find out how to reduce the capital cost, 
not only by making simplific ations, but also in hoping to find out that 
the capacity of a given reactor may be a great deal larger than the 
engineers designed for. Engineers are fairly conservative and we 
find in most reactors that the design is below the output that can be 
achieved. 

We have also felt that the prototypes lead to reductions in operating 
costs by trying out various types of cores and learning how to operate 
reactors. As far as prototypes are concerned, we have used this word 
for demonstration type reactors generally. It is our feeling that 
a reactor which is of the type and size of a full scale plant, and which 
will demonstrate all the technical and economic factors of a full scale 
reactor would be something that we would call a prototype or in this 
program, a demonstration reactor. 

Representative Hottrrerp. Could you more clearly delineate that 
in terms of electrical kilowatt output ? 

Mr. Davis. A demonstration prototype reactor might be perhaps 
2 half or third of the full sized plant of the same type. Whether this 
is a particular number of kilowatts is difficult to define. Let us say 
a prototype which for a full sized commercial reactor might be 50 
electrical kilowatts, might be 10 or 20. A prototype of a reactor which 
might ultimately be 500 electrical kilowatts might be 100 or 200. 

Representative Horirretp. Would you consider the EBR II as a 
prototype of the PRDC reactor ? 

Mr. Davis. I would not. 

Representative Horrrtetp. Why would you not? 

Mr. Davis. It is not only somewhat different in design, it is designed 
as an experimental reactor that can be used to test out many different 
ideas. 

Representative Horrrrerp. Wait a minute. It is a fast breeder 
reactor, so the principle would be the same. 

Mr. Davis. The basic principle is the same. 

Representative Horirievp. It would furnish a great deal of research 
and development information on the fast breeder process, would it not ? 

Mr. Davis. It would certainly furnish a great deal of technical in- 
formation. It is not, however, being built to operate as an economic 
reactor or with any specific attention paid to trying to make it as 
economic a reactor as it could be at the expense of getting all of the 
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experimental information. It is designed primarily to gain informa- 
tion and I would say therefore it is more properly cl: ssed as an experi- 
mental reactor than a pr ototype. It will at the same time provide 
a great deal of basic and engineering information which would be 
usable by anyone planning to build a fast breeder reactor. 

Representative Hoiriex. Then you would narrow the meaning 
of a prototype down to a smaller size reactor of a similar type whose 
purpose was the same as the large reactor, the production of electricity, 

rather than being used as a tool for other types of research and 
development ? 

Mr. Davis. Yes; I would say it would have a more direct objectiv e 
of actually demonstr. ating and reducing the specific engineering 
details and the specific cost factors that would go into some concept 
of a commercial reactor. Reactor experiments are perhaps a little 
more like pilot plants in the process industries where you build them 
and explore quite a large range of various operating parameters so 
that the next plant you might build might really be a prototype 

rather than an experimental ‘plant. 

Representative Horirretp. Would you classify these four listed 
cooperative reactors as prototypes of larger sizes of the same kind or 
would you classify them as research and developmental ? 

Mr. Davis. I would say they are primarily prototypes of either 
reactors of the same size or perhaps of a larger size. 

Representative Horirtmip. You have also testified that you are 
going to use them for research and developmental purposes in the 
oper ation stage by the modification or insertion of different cores or 
other changes so the Government would get research and development 
operation out of them, have you not ? 

Mr. Davis. Yes; I think we have to view these as a part of the 
overall development program. Certainly I would say that the whole 
program up to the time that you get commercial reactors is a research 
and development program. I was trying to define prototype reactors 
as a step in the process which would be a more advanced and specific 
step than reactor experiments or experimental reactors. 

Representative Honirreip. So there are not only prototypes but 
they are research and development. projects. 

Mr. Davis. They serve a most essential purpose in the overall 
research and development program. Their operation, however, is a 
little more commercial and a little less experimental in terms of trying 
a lot of different experiments than is the case with a reactor exper- 
ment. 

Representative Hortrreitp. In other words, you do plan to operate 
them constantly. 

Mr. Davis. Yes. 

Represe ntative Hontrretp. They should be operated constantly and 
not intermittently and not turned down and changed as you would 
an experimental reactor on your own premises. 

Mr. Davis. That is correct. In the « "ase of the EBR IT for example, 
we would like to run this for a year on U-235 and then try operating 
it on plutonium. This is not the kind of thing we would expect people 
to do with a prototype reactor. They would be trying to make im- 
provements and alterations in it so that its operating availability 
might be 80 percent rather than 70 percent, and trying to stretch the 
lifetime of the core from 1 year to 2 years. They are always making 








AUTHORIZING LEGISLATION 157 


improvements to get it to be as nearly an economic version of a 
particular kind of reactor rather than using it as a tool for finding 
out which one of the variety of possibilities might be the best in the 
experimental sense. 

Representative Horirretp. So we can understand that these are 
more in the nature of prototypes rather than research and develop- 
ment, and they will be operated constantly and not intermittently. 

Mr. Davis. We would hope as constructed they would work satis- 
factorily and hope that they operate as continuously as possible. I 
could not make any guaranties. 

Senator Gorr. With the least amount of intermission. 

Mr. Davis. Yes, sir. 

Representative Hortrierp. Assuming that you handle them in that 
manner and'they do operate continuously, how much research and 
development experience is the Government going to get out of it in 
the postconstruction period of 5 years! 

Mr. Davis. I think you can look at it one way, Mr. Holifield. Until 
the reactors have been built and operated, you don’t get the full return 
for the money you put in the research and development before the 
plant is built and the amount you spent for building it. What you 
get in the way of information and experience begins to pay off in this 
kind of reactor during the period you try to operate it. 

Representative Horie. I agree with you perfectly. I have been 
under a different impression heretofore. I have been under the im- 
pression your preconstruction development and the waiver of fuel 
charges and so on was going to entitle you to such operating experi- 
ence as might accrue. However, I find now you are going to have an 
additional contract to pay the operators a certain amount of cash 
money for making reports to you on the operation of the reactor. 

Mr. Davis. No. In any case we would certainly be entitled to the 
information. I think it is in the case of these four small reactors with 
these particular groups that in order for us to have a complete 
project which will give us this information, we find it is necessary to 
also give some assistance during the early time of operation. 

Representative Horirrenp. Then it is necessary not because you 
would not be entitled to it from your original contribution, but from 
the standpoint of cutting down the cost of the operation of the reactor 
to the people who are going to get the steam from the reactor; is 
that not true ? 

Mr. Davis. That is very true. This is a very highly experimental 
period. During the first year you are trying to operate a reactor, you 
have all of the expenses of having the ‘people there and having the 
operation, and probably having extra people, extra technical people, 
extra tests to perform, extra analyses, and yet you are not getting 
much power out of it. 

Representative Horirrerp. Will the Atomic Energy Commission 
furnish the people to operate the reactors, or is it your ‘contemplation 
that the cooperative people furnish their own operational personnel ? 

Mr. Davis. Our contemplation is that they would furnish the oper- 
ating people. There are in some of these negotiations provisions for 
helping to train some of these people. 

Representative Honrriep. So there will be an additional expense in 
the way of AEC personnel there from the standpoint of observing and 
training the oper: ating personnel, is that true ? 
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Mr. Davis. No. I think any training would be done by letting 
the personnel work on the other Commission reactors at other locations. 
I don’t think we contemplate any particular extra expense to the AEC 
in terms of any AEC people being there. Iam sure we will have people 
there observing the operations and seeing how it is going. 

Representative Horirretp. If we do not have AEC personnel there, 
how will we know we are getting the additional experience and opera- 
tional experience accurately ¢ 

Mr. Davis. I am sure, for example, that during the first few weeks 
of operation we will find we have a number of people there. It is not 
our intention to have someone there permanently or during the first 5 
vears of operation. We get reports under the contract from the oper- 
ator of the plant and from the manufacturer of the plant. I think you 
can be assured that we will make sure we get all the reports that are 
coming to us on the plant. 

Representative Horirrecp. | would believe you would, if you are 
going to pay $2 or $3 million or any such sum, or a million or a million 
5 or 2 or 3 million additional. I would certainly believe you are 
entitled to it. I believe you are entitled to reports on the basis of your 
original investment. 

Mr. Davis. We are entitled to reports and I wanted to emphasize 
that you can be sure we are going to get them. 

Representative Ho.irre.p. You may proceed. 

Mr. Davis. I did make a few remarks before along the lines that 
I think there is a very real need to have industry undertake to build 
these prototypes. I think it is clear here that we have a rather unique 
situation where the Government, through AEC, is developing an 
industry which in the end has to be supplied to the utilities by private 
industry. There is no way the Government is going to supply the 
reactors themselves to the utilities who are going to use them. So 
we have this unique situation to make sure that industry has the 
knowledge or can supply reactors. I want to say that it is extremely 
important that the people who are going to build and operate reactors 
not only have the reports we were talking about, but also have the 
know-how. There is a vast amount of difference between reading a 
report of how, for example, to make a fuel element, and actually doing 
it. I think you can read reports for a long time in the absence of the 
actual know-how and experience and not know how to do this. This 
is one reason we feel it is extremely important to get the people in 
who in the end are the only people who can carry out this new nuclear- 
power industry. So we have initiated, with these things as the basis, 
nearly 3 years ago the power demonstration reactor program. 

We tried to recognize in establishing this program that there were, 
in connection with these prototype reactors, large costs of development 
for a specific plant even when the basic work has already been done. 
I think this goes back to the Nautilus PWR thing. Here you had a 
situation where basic work on pressurized water reactors had been 
brought up to an advanced point. But there was still a large amount 
of research and development which remained to be done. 

We also tried to recognize the high cost of initial experimental 
plants as far as building them is concerned. This is of particular 
importance in the second round where the groups do not have the 
resources to put in these plants. 
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We also tried to recognize in the postoperational assistance which 
we discussed the high cost of initial experimental operation during 
perhaps the first few years. We did, however, consider that it was 
very desirable to place responsibility for carrying out these projects 
on the people who wished to propose them and that they be given as 
much responsibility as possible for actually executing the projects. 

Representative Hourrretp. Let us get to the responsibility. How 
would the Rural Cooperative Power Association of Elk River go 
about carrying out something in this field? Would they go out and 
hire someone they believed was a competent man in the field of design 
and development of this type of reactor, turn it over to him to direct 
the construction and make the contract with the private companies? 
Just how do they go about discharging their responsibility ? 

Mr. Davis. In this case, to the best of my knowledge, they talked 
to 2 number of people who might wish to supply a reactor, and from 
ymong these possible suppliers they picked one whom they wished to 
do business with and then made a proposal to the Commission which 
included the Rural Cooperative Power Association taking the respon- 
sibility for the construction and operation of the reac tor, and in turn 
they would subcontract the actual development and construction of 
the reactor to their subcontractor. They would retain in this case the 
overall project responsibility. 

Representative Hourririnp. They would retain the overall responsi- 
bility because they had chosen a manufacturer to build it. You had 
furnished the money and approved their contract and the location of 
it, I suppose, and the safety of it, but actually the responsibility for 
building that reactor would be on the machinery manufacturer, or the 
reactor builder, would it not 4 

Mr. Davis. He would have the direct responsibility. 

Representative Honirrenp. So there would be no directional value 
obtained from the top people in the cooperative. They would be com- 
pletely dependent upon their consultants and the machinery manu- 
facturers for a completed and operating reactor, let us say, would 
they not / 

Mr. Davis. My observation has been that they have gotten into this 
pretty thoroughly with their supplier, and they are exercising quite 
a bit of management on this. They are not, I can assure you, turn- 
ing this over to their supplier and saying “Go to it.” 

Representative Hornmieip. I don’t see how they can do otherwise 
when it comes to making scientific decisions as to design. I believe 
they would be wholly dependent upon whatever manufacturer had the 
contract. 

Mr. Davis. Of course, the manufacturer or his consultants would 
have to decide things like the proper spacing of the fuel elements in 
order to get the best performance out of the reactor as far as physics 
and such things are concerned. As far as the reactor plant is con- 
cerned as an engineering project, it is not for the chemist or physicist. 
This is an engineering project. 

Representative Hovirrenp. All that direction comes from the con- 
tracting builder / 

Mr. Davis. I think you will find that the utilities are generally 
pre‘ty knowledgeable in this field, and they do exercise a good deal 
of management on this type of project 








160 AUTHORIZING LEGISLATION 


Representative Horirreip. I am sure they are knowledgeable in the 
general field of conventional development and production of electric ity 
and its distribution. However, I doubt very much if these people in 
these cooperative areas are competent to really render directional judg- 
ment in the field of engineering a reactor. 

Mr. Davis. I would like to go back to what I said before. In the 
first place, I think they can make quite a contribution to the project. 
From what I have seen so far, they have shown indications in some 

‘ases of doing this. Secondly, to make the point again, someday they 
have to know how to do it if they are going to have nuclear power- 
plants. Someday they have to take this step. They are not going 
to get into this thing full blown without this experience. So, even 
if there was some element of extra cost in this thing, if we are going 
to have nuclear power, we will have to get over this hurdle. I think 
it also turns out to be a useful thing from the management point of 
view. 

Senator Anperson. Have you about finished the general statement ? 

Mr. Davis. I am pretty near the end of what I was going to say. 

Senator Anperson. Perhaps you better finish. 

Mr. Davis. What I wanted to say here is that we did consider it 
desirable to place responsibility for carrying out the projects on the 
proposers. We also felt it was desirable to ‘provide incentives to get 
the cost down and to get the highest efficiencies possible, and in general 
we sought to achieve this by limiting the AEC contributions to some 
specific amount or some ceiling amount of money. 

We also sought to provide some assistance, at least in some of the 
cases, in all three of the stages of the project. I should like to make 
it clear, too, that all of the information that is obtained through this 
program will be made available to everyone who is interested in 

reactor projects in the country. Our contracts call for full reporting 
of all information to the Commission, and the Commission will 
disseminate this. 

We also are trying through this program to assure that prototypes 
of all promising types of reactors will be built. This is one of the 
elements of the question with respect to whether or not we can expect 
industry to pick, up this whole check. I think we can expect them to 
enter into more projects than they have. I don’t think we can neces- 
sarily assure that they can pick up every kind of reactor that perhaps 
we believe ought to be built as a prototype unless we have some such 
mechanism as this. 

I should also like to say that we are not trying to develop by means 
of this program wholly new and unusual types. of reactors. I think 
there has been some misunderstanding about this. What we are trying 
to do is to take reactor technology which is already pretty well devel- 
oped as a basic technology and “apply it to the construction of these 
prototype or semi-commercial plants. We don’t feel this is a develop- 
ment program which will stretch out over a large number of years. 
We are trying to confine this to the construction of prototypes which 
are ata stage in their development where the construction of a proto- 
type mi akes some real contribution to the overall development. We 
don’t want to get into the premature construction of plants. 

I think this about summarizes the points I think are important in 
trying to get an overall view of the program and these are the kinds 
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of considerations which have led us to arrive at this program we have 
called the power demonstration reactor program. 

Senator ANDERSON. You mentioned the fact that the utilities would 
have to have considerable experience. The city of Piqua, Ohio, is one. 
What particular experience does Piqua, Ohio, have that would make 
you select it over Peoria or Kankakee or some other place? 

* Mr. Davis. The selection in this case was that they made a proposal. 

Senator ANpERSON. It was the fact that they walked up to the altar 
and said, “Here I am, a ready bride.” 

Mr. Davis. Quite true, but we made quite sure that we wanted to 
marry them, too. 

Senator ANpErRson. What attraction did the bride have / 

Mr. Davis. One of our obligations under this program is that the 
people whom we propose to do business with are competent and capable 
people. I think in this case that our judgment was that the people 
in Piqua are a capable group. 

Senator Anperson. Do you think they prefer to go ahead by them 
assuming the responsibility, or do you think they would rather that 
the Atomic Energy Commission allowed some well-known engineering 
firm to take the whole responsibility for trying to do it for them? 

Mr. Davis. I am not entirely sure on that point, Senator. 

Senator AnpErRson. Have you heard whether there are people who 
might like to have the AEC go ahead directly with the people who 
are going to do this work ? 

Mr. Davis. There have been some questions in connection with the 
negotiation of the contracts which, although not quite for that reason, 
have led them to make this suggestion. 

Senator ANpEerson. What suggestion ? 

Mr. Davis. That perhaps we should contract directly. 

Senator Anperson. That is what I was trying to get to. That is 
what I had heard, that the city of Piqua has now decided that it would 
like to have the AEC doit. Is that not correct? 

Mr. Davis. The situation was not, as I understand it, for that reason, 
but it is a question of whether they had the legal power to contract 
directly with the supplier. 

Senator Anperson. We don’t want to get this bride right up to 
the altar and not be able to marry the man to her. 

Mr. Davis. This was a problem that they raised in connection with 
their local laws in Ohio. 

Senator ANperson. You would have checked that before you made 
a contract ¢ 

Mr. Davis. So far as we know at the moment, they are still legally 
able to do this. 

Senator Gore. Has she brought her dowry yet ? 

Mr, Davis. We hope we are making some progress. 

Representative Horirrieip. This is not a picture bride, is it ? 

Mr. Davis. I hope not. 

Senator ANpErsON. That is the same question I asked a while ago, 
about what contribution the Rural Cooperative Power Association 
is going to make. Senator Gore has phrased it in much more romantic 
terms by saying, “Has she brought her dowry?” What is this bride 
going to put into the wedding pact ? 

Mr. Davis. We hope they will put their abilities into managing 
such a project as this. 
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Senator Anperson. They have never managed one. 

Senator Gore. Maybe she can’t cook. 

Mr. Davis. We have to somehow teach them how to cook. 

Senator Anprerson. How about the Chugach Electric Association ? 
Some who have dabbled a little bit with Alaska statehood and investi- 
gated on the ground and so forth are curious about the Chugach 
Electric Association. How come Chugach as against some other 
group that might be there ? 

Mr. Davis. You mean how were they selected, sir? 

Senator Anperson. Yes. 

Mr. Davis. All of the four groups that were selected were selected 
on the basis that we issued the invitation, we set a deadline, and we 
took proposals as of that date. 

Senator Anperson. How much current is Chugach now generating 
in its own plant? 

Mr. Davis. I think about 15,000 kilowatts. 

Senator Anprerson. How much will the proposed plant generate ? 

Mr. Davis. 10,000 kilowatts. 

Senator Anperson. What areas does the Chugach Electric group 
serve in Alaska ? 

Mr. Frevps. Around Anchorage. 

Senator Anperson. Are they dependent upon hydroelectric power 
projects ? 

Mr. Davis. I think they have some steam, some hydro, and some 
diesel, if my information is correct. 

Senator AnpErson. These people are just barely underway them- 
selves, aren't they? We just finished that big hydroelectric power 
project 2 or 3 years ago. 

Mr. Davis. I suspect they buy power from it. It is not their own 
project. 

Senator Anperson. They probably don’t have anybody in their 
organization who can do much toward supervising this plant. Yet 
we are going to put in $8 million for the preconstruction research and 
dev elopment. Will they supervise the way that is spent ? 

Mr. Davis. I believe in this arrangement we would probably con- 
tract or are planning to contract strictly with NDA for research and 
development in this case. That is Nuclear Development Corpora- 
tion of America. 

Senator ANpERsoN. Somebody in the continental part of the United 
States is going to do the work for them ? 

Mr. Davis. Yes, sir. 

Senator Anperson. When Nuclear Development or some other 
group gets ready to tell them what they ought to do, they will buy ¢ 
reactor that will cost them five and a half million dollars. You still 
feel they could buy it better than the Atomic Energy Commission 
could with its experience ? 

Mr. Davis. I think so; yes. 

Representative Houirietp. Did I misunderstand you? I thought 
you said the AEC was going to contract directly with NDA. 

Mr. Davis. For research and dev elopment. This particular project 
has more and a somewhat longer time period of research and develop- 
ment connected with it than some of these other projects. 
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Senator ANperson. If you are trying to capitalize on the experience 
those people have had, w hy do you bring i in the Nuclear Development 
Associates to do the work for them ? 

Mr. Davis. The place we are trying to capitalize on this is primarily 
on construction and operation of the plant. 

Senator Anperson. I am not trying to put words in your mouth 
because I know this is a bad question, but would it have been hopeless 
if the Atomic Energy Commission had tried itself to construct this 
plant? There was a proposal to try to let the Atomic Energy Com- 
mission do this very sort of thing, and that was called creeping 
socialism. What is the difference between this 4 

Mr. Davis. I think this is all a matter of opinion, Senator. 

Senator Anperson. Surely socialism and private enterprise are 
more than a matter of opinion. 

Mr. Davis. Certainly the Commission could go out and design and 
build through the subcontract route power re actors. I don’t think 
there is any question about this. But this would not E giving the 
people who will ultimately have these, if the Commission is to do 
this every time, the experience in doing it. I think we would also 
lose what we can learn from them. You may say it is small, and I 
say maybe it is larger with respect to their abilities to help us out 
in such a project. 

Senator Anperson. They will get a report from Nuclear Develop- 
ment telling them that we have ‘today done this and this and this, 
and the people connected with Chugach will look at it and say, “So 
what?” There will not be anybody up there who will know anything 
about it. I started reading through some of the p: ipers we got in the 
radiation effects hearing a week ago, and finally a scientist gave me 
his paper exactly as it was typed up, and I can’t read some of the signs 
in them. I don’t know whether they are Greek or German. They 
are not on my typewriter. The scientist must understand them. I 
don’t understand them. I wonder what the man up in Chugach, 
Alaska, will know about it. 

Mr. Davis. He may not know exactly what goes in the core of the 
reactor. I believe you will find out he knows quite a bit about founda- 
tions and piping. 

Senator Anprerson. Not if he is in Anchorage. This firm had a 
small powerplant up there that was built by the Bureau of 
Reclamation. 

Mr. Davis. I was speaking rather generally. Here again I think 
it is simply a question of how you are going to carry out such a 
project to get the most possible benefit out of it. 

Senator Anprrson. Now we are going to waive the fuel use charges 
to 790—I suppose that is thousands of dollars, I notice on the first 
one we were only going to waive 125. I suppose that is thousands. 
Will the Elk River pl: int be about the same capacity as the Chugach 
plant ? 

Mr. Davis. The Elk River is 25,000 kilowatts, and the Chugach is 
10,000 kilowatts. 

Senator Anperson. It is much larger. Why the difference in 
waiver of fuel costs ? 

Mr. Davis. The principal waiver in the Chugach one is in heavy 
water. 

Mr. Frerps. No. 
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Mr. Davis. I beg your pardon. It is a higher enrichment material, 
they tell me. 

Senator Anperson. What is the Elk River running? 

Mr. Davis. I am not sure I have all of the exact ‘information here, 
but the Elk River plant is intended to run at the present time on a 
core which consists of uranium and thorium oxide with enriched sec- 
tions of U-235. These would be highly enriched, but only in a 

rather small amount, whereas the ( ‘hugac ‘h reactor would operate on 
usieweily enriched material in substantially larger amounts. I can’t 
reproduce these particular calculations as to how we determined 
these numbers right at the moment. 

Senator Anperson. It struck me that if $125,000 was reasonable in 
one place, $790,000 was pretty high in another. I am trying to find 
out what it is that these people have to offer. You say they have 
know-how to build foundations. But this looks like quite a price 
just to build foundations. 

Mr. Davis. In the first place, with respect to the waivers of the use 
charges, those come out of the calculations of the value of the mate- 
rial and the amount that is required. In the second place, even if 
we built these reactors ourselves, we would still have this same 
amount of material tied up in the reactor. We would still not get 
any more money than in the case of waiver. 

Senator Anperson. Except that the construction in Alaska is sev- 
eral times the cost of construction in continental United States. You 
could build this same reactor in Arco, Idaho, or near there—I think 
it should be built some other spot because I think they have more 
than their share—when a man pays 60 cents for a glass of milk, he 
knows he is in a high-price area. 

Mr. Davis. I might also point out it is a higher power cost area 

Senator ANDERSON. Twenty mills against what we are having. We 
are not solely concerned with that because Shippingport is going to 
run away, ‘way high with the new costs. Somebody estimated 90 
mills the other day. You would not build that even in Alaska. 

Mr. Davis. No. I point out again, Senator, that was not designed 
as an economic nuclear power plant. It was started 2 years ago. 

Senator Anperson. Is Chugach designed to be reasonable ? 

Mr. Davis. It is to be designed to be reasonal ly economic? 

Senator ANprErson. Yes. 

Mr. Davis. I think it will be more economical than the PWR, for 
example. 

Senator Anperson. I would hope so; 92 mills is not particularly 
attractive even to this generation. I am just noticing that it will 
give 10,000 kilowatts and we are going to put $13 million into it which 
is quite a little money. This is $1,350 a kilowatt. Along comes the 
other one, the rural cooperative that will give 22,000 kilowatts, 2.2 
as much, and it will cost $8 million. Will the current generated by 
Chugach be relatively cheaper than Elk River? 

Mr. Davis. I think it will be more ex pensive. TI think the philos 
ophy of the Chugach reactor is to go to low enrichment material and 
to try to get as che: sap and oper ating cost as possible. In the case of 
the Elk River one, you may be paying a little less for the reactor, but 
more for the operation. This is a trade you have in the various kinds 
of reactors. Some cost more, but operate more cheaply. 
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Senator Anperson. I thought you said the Elk River would have a 
lower current cost than the C hugac th plant? 

Mr. Davis. I was talking about the total cost, including writing off 
the investment and the operating cost. 

Senator Anperson. You think the current. delivered day by day 
would be cheaper than that delivered by Elk River? 

Mr. Davis. I would not like to hazard a guess on it at the moment. 

Senator AnpeRSON. If 22,000 kilowatts is going to run $8,400,000, 
we have $420 a kilowatt. This other one is going to be $1,350 a kilo- 
watt. Iam wondering what we are buying w ith that extra thousand 
dollars a kilowatt and what will we learn by it, and what will the 
co-op get ¢ 

Mr. Davis. Are you looking at the total cost of the project? 

Senator Anperson. That is all I can look at. I was wondering 
what you will ask for in the appropriation bill. I thought for Elk 
River you were going to ask for $8,100,00 and for ¢ ‘hugac h thirteen- 
million-odd dollars. 

Mr. Davis. But those are not the cost of building the plant itself. 

Senator Anperson, This has to do with the fuel plant. 

Mr. Davis. No; this includes research and development as well. 

Senator Anperson. I know it does. But the research and develop- 
ment is only useful as it contributes toward our learning how to pro- 
duce economical power. 

Mr. Davis. But you use that in more than one plant. 

Representative Ho.irtetp. This reactor construction item of $5,686,- 
GOO, is that the Government’s contribution toward constructing it? 

Mr. Davis. Yes. 

Representative Hormrimeip. Are they putting up some additional 
money besides that for the construction of the reactor. 

Mr. Davis. No; for the turbogenerator portion of the plant. 

Representative Honirrep. This is the total cost of the reactor? 

Mr. Davis. Yes; for actually building it. 

Representative Horirieip. It is your estimate at this time, that this 
is the total cost of the construction of the reactor? I am not talking 
about research and development and fuel charges or anything like 
that. But the physical reactor ? 

Mr. Davis. That is right. 

Senator Gore. May I ask a question ? 

Representative Houirretp. Yes. 

Senator Gorr. Does your contract call, if it should be signed, for 
the AEC to provide this amount of money toward the construction 
of the reactor or whatever the reactor costs ? 

Mr. Davis. It would provide for the AEC to provide no more than 
this, and whatever the actual cost, this would be the ceiling cost. 

Senator Gore. That raises a serious question about a sm: all coopera- 
tive. You testified that the Cisler reactor at Detroit had jumped 
from $14 million to $29 million, or what ? 

Mr. Davis. No, sir. That is the Commission’s fast breeder reactor 
experiment at Idaho. 

Senator Gore. That isthe EBR? 

Mr. Davis. The EBR II. 

Senator Gore. Suppose that the Commission estimate was as far 
wrong as to the cost of this particular reactor into which you contem- 
plate entering into a contract with the REA—suppose that estimate 
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was as far wrong as this—what would happen to the REA? Would 
they be left holding the bag? 

Mr. Davis. No. In the first place this is the estimate of the people 
who propose to build it and not the Commission. 

Senator Gore. If they were wrong ? 

Mr. Davis. If they are wrong, they are obliged to complete this 
contract. 

Senator Annerson. Do you think they would do a turnkey job at 
that price ? 

Mr. Davis. The negotiations are going along on the basis that this 
is a proposal. 

Senator Anperson. We had a little one down in Virginia that was 
built, the Army package reactor, and I believe most people recognize 
the contractor lost money on it. Surely we don’t think that is a 
good thing to happen regularly. We don’t want these people who 
build this for $5 million to lose money on it. We all concede that 
the cooperative could not put it up. 

Mr. Davis. I think the cooperatives would not be in a position to 
put it up. 

Senator Anperson. I do not either. 

Mr. Davis. I don’t think anyone is going into these projects as far 
as offering to build the plants without expecting to lose money or 
at least without expecting to know how much they are going to lose, 
and be willing to absorb it. 

Senator Anprerson. Do they know? The cost of Shippingport was 
$37 million, and then it gets to $55 million. 

Mr. Davis. This Shippingport reactor was not built on a fixed 
price. 

Senator Anperson. I know that. And Consolidated Edison, there 
is a bid of $45 million. Does anyone believe that they are going 
to avoid a loss of some money there ? 

Mr. Davis. The best information I have is that it will not be a 
substantial loss. 

Senator Anperson. If there is any loss, do you intend to restrict 
future building only to those firms which can afford to take a sub- 
stantial loss, and keep out the firms who have to make a living out of 
working ? 

Mr. Davis. We are not going into this with the intention of their 
losing money. They have come to us with their proposals that they 
would build these plants for a certain amount of money. At least in 
the case of 1 or 2 of them, we have actually increased the money. The 
Elk River is a case where they actually came back and said they 
wanted to increase the amount which they originally proposed. After 
some negotiation we did accept the higher figure. 

Senator Gore. Dr. Davis, at that point, the local cooperative has 
come to you with this proposition. They estimate that it can con- 
struct a reactor at a given amount. It can only turn to the Rural 
Electrification Administration as a source of its funds. Then when 
it proceeds with the contract and finds its experience is a duplication 
of the EBR II, your Shippingport experience or your other experi- 
ences, that their estimates are far below the actual cost. then is the 
National Rural Electrification Administration to hold the bag? 

Mr. Davis. No, sir. 
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Senator Gore. The local cooperative, or the Atomic Energy Com- 
mission ? 

Mr. Davis. Senator Gore, these are all based on proposals from 
manufacturers for a given price or for a ceiling at a certain price. 

Senator Gore. These other estimates were based on proposals and 
estimates. 

Mr. Davis. You mean the Commission’s own reactors? No, sir. 
This is a commitment on the part of the manufacturer to build a plant 
at a given price. 

Senator Gorr. Is it a turnkey job? 

Mr. Davis. Yes, sir. 

Senator Anperson. If it overruns, somebody has to lose money. 

Mr. Davis. I quite agree. 

Senator ANpEeRson. You have eliminated the REA and the AEC. 
So it will come back on the manufacturer. 

Mr. Fretps. That is correct. 

Senator Anperson. If there is any loss, he will have to take it. 
The manufacturer of the Army package reactor in Virginia probably 
lost some money. It was a well organized group that could afford 
totake it. So if you are going to say that on these things the supplier 
is going to lose money, then the only people who can afford to bid 
on them are people who are very well established and have other 
sources of income. You automatically narrow the field of people who 
can start to build this equipment toa small handful. 

Mr. Davis. Senator, I think you will find that people who are 
making the proposals here are not in general the large manufacturers, 
and they have been willing to make these kinds of proposals. 

Senator ANDERSON, Have you had a firm proposal on any part of 
the Elk River project ? 

Mr. Davis. Yes, sir. 

Senator ANpErson. You have firm bids? 

Mr, Davis. Yes, sir; a ceiling price. 

Senator Anperson. A fixed price? 

Mr. Davis, A ceiling price. 

Senator Anperson. And they are backed up by supply bonds? 

Mr. Davis. You mean construction bonds. 

Senator Anperson. Performance bonds, supply bond in this par- 
ticular instance if he is a supplier, but a performance bond if you 
want to call it that. 

Mr. Davis. I think the manufacturer is sufficiently large and has 
sufficient resources so he can provide whatever is required. 

Senator Gorr. What information do you have that the REA will 
or will not be willing to make these loans to the cooperatives to build 
- projects? Maybe we should await the response of the REA on 
chat. 

Mr. Davis. We have certainly had some discussion with the REA 
and the people who have been making proposals have had discussions 
with the REA. We have heard nothing to suggest that they prob- 
ably would not be able to get such liens provided the REA is satis- 
fied with the contracts that they propose to enter into. 

Mr. Freips. We should not leave the impression that this has been 
an easy and simple negotiation of these contracts or attempting to 
arrive at the final arrangements here, Senator. We have had discus- 
sions with the REA and some correspondence on this. It is clear 
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that they say—we know now—that they will not loan money where 
it involves a risk because it is an experimental plant on the part of 
the cooperative that goes into this venture. They will make loans 
for the turbogenerators and conventional parts of the plants pro- 
vided the arrangement is such that as it goes into operation it has 
a good chance of operating for a number of years without exceeding 
the cost which I would construe to be the conventional generating 
cost of that plant. I think this'is what you will get from them but 
I do believe you should talk to them. 

Senator Gore. I understood the chairman to say he intended 
call the REA. 

If I correctly interpret your answer, there is considerable hesita- 
tion on the part of the REA to make the loans for the co-ops to 
enter into these contracts. 

Mr. Fire.ps. We started this second round on the basis of offering 
certain types of assistance for these reactors including plant con- 
struction and we received these proposals. As we got into this and 
looked at it to determine what had to be done in order to get the in- 
formation out of this project, to know what was required, and to 
know what the economic performance of these reactors would be, it 
was very clear that there had to be a period of operation of an ex- 
perimental plant until it had reached the point where it had sustained 
operation. The capital costs of the nuclear parts of the reactor are 
being supported by the Commission. So there will be no cost of pro- 
duction of power as a result of the amortization of the reactor por- 
tion of this plant that would fall to the net operating cost of this 
electrical generating facility. So that will tend to reduce the actual 
net oper ating cost of the ¢ ooperative during this operating period. It 
is a payment toward obtaining this information which would be made 
on the part of the Commission for obtaining this information. 

We have had long and protracted discussions on various phases. 
This arrangement is novel in two ways, both in the type of arrange- 
ment and in the technical complexity of the plants involved, and this 
is what has taken so long. I think in these arrangements we should 
be able to arrive at a means whereby these can operate, and we can 
determine whether they will meet a standard such as producing power 
economically. It has not been easy. 

Maybe we should not have taken this route. We are still in negotia- 
tion on all four of these, you understand. 

Senator Gorr. Let me ask a summary question. You have testi- 
fied that the only response that you had to your round No, 2 invita- 
tion was from small public power agencies. All of these public power 
agencies except the Nebraska one must depend upon loans from the 
REA 

Mr. Frexps. I do not believe Piqua does. It isa municipality. Con- 
sumers was in the first round. 

Senator Gore. With those exceptions, in order for the round 2 pro- 
posals to go forward, the REA, one agency of the United States Gov- 
ernment, and the Atomic Energy Commission, another agency of the 
same Government, must provide all the funds. 

Mr. Fretps. Except such revenue as is returned to the project. 

Senator Gore. Should the REA eventually determine not to make 
the loans, then round 2 is pretty well washed out. 
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Mr. Fietps. I presume so, 

Senator Gore. Unless the Congress takes some action to pump life 
into the power demonstration program insofar as round 2 affects it. 

Mr. Fretps. That is certainly true, I would say, for those that would 
be borrowing their money from REA. I believe this would affect 3 out 
of 4 proposals. 

Senator Anperson. Can we run rapidly through these? On the 
Wolverine you have a preconstruction contract. May we understand 
that you are supporting the nuclear end, as you have said, by putting 
this money up yourself? This will be AEC money. For the nuclear 
end of it completley, it will be AEC money ¢ 

Mr. Freips. Yes, sir. 

Senator AnpeRson. Can we imagine that you will also have a post- 
construction research program or program in which they are going 
to report on operations and you make them a small payment ? 

Mr. Fievps. We will report the specifics of that to you before it 
becomes final. 

Senator ANperson. You have a program where they can be paid a 
small amount for keeping you abreast as a research project. 

Mr. Frevps. It is under consideration. 

Senator Anperson. The city of Piqua has the same thing? 

Mr. Freips. Yes, sir. 

Senator Anperson. The construction is coming up, and so forth ? 

Mr. Fievps. Yes, sir. 

Senator AnpEerson. And Chugach is the same. 

Mr. Frevps. Yes. 

Senator Anprerson. You are putting up 514 for the construction of 
the reactor, $8,080,000 for preconstruction and development 

Mr. Frevps. Yes, sir. There is a good deal of development necessary 
in both of them. 

Senator Anperson. And you are waiting the fuel charges. 

Mr. Fievps. That is true. 

Senator Anperson. And after that, the same arrangement whereby 
you give them some money to report what goes on as research. 

Mr. Fievps. This will not hold true unless the operating cost is 
such that it is necessary. You understand it depends on the revenues, 
it depends on the performance of the reactor. It is a ceiling amount 

that would be utilized. 

Senator Anprerson. Exactly. You said you would support the 
unclear end. By that you mean you would pay for that end of it. 

Mr. Frevps. Yes, sir. 

Senator Anperson. You say there would be no cost needed to be 
charged in for amortization. 

Mr. Fietps. Not to the power cost. 

Senator Anperson. And you would take the revenues and try to 
get the remaining cost out of the remaining revenues, and if you did 
not, you would give them some little : amount. 

Mr. Fierps. A ceiling amount would be negotiated. 

Senator Anprerson. Does theat mean that since this would be the 
procedure on these four, that once we are through with that, we will 
go to the big boys and give them the same sort of deal exactly as 
Idaho Power Co. got ” tax writeoff the other day? 

Mr. Fretps. No,sir. I don’t know about Idaho Power Co. 
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Senator Anperson. There is a pattern for it. Various people had 
been given a writeoff so they gave one to Idaho Power. Let us say 
when Pacific Gas & Electric comes in—I hope this is not in your dis- 
trict, Mr. Holified—and wants to build a $100 million reactor. You 
say very well, we will give you $25 million for research and develop- 
ment. We will give you $75 million to build the reactor, we support 
the nuclear end, you won’t have to put in your operating costs any- 
thing for amortization, we will check it and if your revenues do not 
equal the per day payment of wages and things of that nature we will 
let you give us what we call research and we will pay you for that. Is 
that private and it is enterprise? That is a pretty ‘long question. 

Mr. Frexps. It is a long question, but as far as I know it is not being 
proposed by the Atomic Energy Commission. 

Senator AnpErson. Not as ‘yet. But the second round was not pre- 
pared when the first one came. It is only when we get a suggestion 
that the Government do this that we get this private- enterpr ise 
proposal. 

Mr. Fretps. Yes, sir. Senator Anderson, you will certainly get a 
look at this before any additional rounds go forward, as you know. 

Senator Anperson. As the chairman points out, the third round is 
an attempt to make this sort of program retroactive to the first one. 
You are trying to get back on the line. The Yankee Electric is going 
to get the benefit of these things. We are going to give them a lot 
of money for research and development, $30 million, and we will 
waive the fuel charges, $20 million, if they get any plutonium we will 
buy it back at $46. What I am trying to find out is the answer to the 
effort that was made to put the Government in the construction of 
these reactors? I have never said that I think it is commercially 
attractive for a utility to build a reactor with the uncertainties there 
are, but somebody has to build them. Is this the sort of answer? 
Do we build these 4 and thereby create the highway down which the 
big boys when they want their 150,000 kilowatts can go? 

Mr. Frevps. I don’t believe so. 

Senator Anperson. But it could be, could it not? It looks a little 
bit like it. 

Mr. Fretps. We announced the second-round proposal 

Mr. Davis. September 1955. 

Mr. Fretps. Yes; September 1955. As far as we are concerned, 
the second round has four proposals remaining in it. It is not open 
for the receipt of any other proposals. Its terms are not being ex- 
tended. We have announced a third round which is going to be under 
the scrutiny of this committee during these hearings, I presume, and 
this does not contemplate that there would be assistance in the con- 
struction of reactors. 

Senator Anperson. There was a statement that if private enterprise 
did not get this underway the Government would step in. 

Mr. Fiexps. That is true. 

Senator AnpErson. Was that at the end of this year or the middle 
of next year ? 

Mr. Frexps. That is for types of reactors that we consider to be 
— for construction of a full-scale prototype which are not going 
aheac 
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Senator Gore. General, if I may go back to an analogy which Dr. 
Davis made, Senator Anderson is afraid that if he lifts the veil his 
bride is not going to look like he hopes she will look. 

Senator Anperson. I am only trying to say that it looks possible 
that having established what looks like a pattern for private industry, 
having given Chugach which has no particular knowledge in the busi- 
ness a contract for research, having said they can hire Nuclear Devel- 
opment Associates to design their plants, we will build the reactor, 
waive the fuel charges, and if the dollars coming back to them are not 
sufficient to take care of the day-by-day costs of running it, we will 
give them an extra amount in addition for reporting to us how well 
they are doing, and that will balance the budget. 

I would say that is not quite my conception of venture capital or 
private enterprise. 

Senator Gore. I believe Mr. Davis used a word in describing this 
which I would like to adopt, “unique.” 

Mr. Davis. It is a unique problem, Senator. 

Representative Hoxnirrevp. Is it your purpose to require that in 
each case these cooperatives have a closed-end contract for the con- 
struction of these reactors? By that I mean a definite fixed price, a 
turnkey job, much as a builder of the Army package power reactor 
had ¢ 

Mr. Davis. Yes, sir, this is correct. 

Representative Hontrrevp. This is correct / 

Mr. Davis. Yes. 

Representative Hoirrenp. So far_as the construction of these re- 
actors is concerned, you are not going to come to us later and ask 
us for additional money for any of ‘these four reactors ? 

Mr. Davis. It is certainly not our intention to do so as far as we can 
see now. 

Mr. Frevps. Mr. Chairmin, on completion of the negotiations, if it 
were necessary to increase, we would have to come back to you. 

Representative Houiierp. That is true. 

Mr. Fieips. But we intend when we firm up these contracts and 
sign them that it would be a fixed amount. It would no longer be 
necessary to come back to you. 

Representative Hoxrrrenp. In each case we must add to the total 
amount you have here, this as yet unknown amount which would rep- 
resent the R. and D, payments during the first 5 years of operation 
so we will know what the package is going to cost. 

Mr. Frexps. Yes, sir. 

Mr. Torn. Under the procedure worked out under the proposed 
new authorization bill, the basis for each individual arrangement will 
either be thoroughly described to the committee hearing these hear- 
ings or subsequently submitted up here for a 45-day period during 
which the committee can take a look at it. In the case of Elk River, in 
the course of these hearings, will there be submitted to the committee 
the amount of this $11 million that will be assigned to Elk River? 

Mr. Fre.ps. I believe the answer to that question is at the moment 
the 4 reactors in this second round would have to be submitted to this 
committe for the 45-day period we have talked about unless before 
the completion of your hearings on this and reporting out we submit 
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sufficient detail. There is the possibility we may be able to do this 
in one of these cases. 

That would include for the specific case sent to you the amount 
of the $11 million that would apply to that case, 

Representative Honirm.p. I want to pin down this one fact, if I 
may, there is no substantial difference between the formula of these 
four cooperative projects—there is no substantial difference, as I see 
it on your list. There is no substantial difference in your contracts 
on the rural cooperative power at Elk River, the city of Piqua, 
Ohio, Wolverine, and Chugach. 

Mr. Fieups. By that I assume you mean in the approach and the 
format of the major provisions. There is a difference, of course, in 
the amounts. 

Representative Honirrerp. I understand. I am talking about the 
formula. 

Mr. Fietps. There may be some difference of provisions. The fea- 
tures that we are talking about, that is, construction of the reactor, 
research and development, assistance, postconstruction assistance and 
waivers, these kinds of features are generally applicable in all cases. 

Representative Hortrretp. Waivers of fuel 4 

Mr. Frenps. Yes. 

Representative Hotrrrerp. Postconstruction research and develop- 
ment contracts and so forth ¢ 

Mr. Fietps. Yes. 

Representative Horirietp. So we can generally assume those four 
projects are going to be handled alike. 

Have you been able to give these people a fixed charge for the 
processing of their fuel rods / 

Mr. Davis. Here we have, of course, set up a general formula for 
making such charges. I don’t know that we have given to each of 
them in detail how this would be applied in their particular case. 
The formula itself allows them to make fairly general estimates. 
There are still some other steps in some of these cases of supplying 
material in various forms, some of the steps aside from the chemical 
processing, but involved in the whole fuel element preparation where 
we are trying to arrive at some estimate of these costs. I would say 
it is generally in good shape, but perhaps there are some loopholes. 

Representative Hormimrp. At this time you cannot determine ac- 
curately what the processing of the fuel rods will be ? 

Mr. Davis. We can tell I think quite accur: ately. 

Representative Horirretp. Within how many percent can you assure 
the Wolverine ooperative that you will process their fuel rods ? 

Mr. Davis. You picked a very bad one, because that is homogene- 
ous. 

Representative Hortrretp. I did it completely by accident. I will 
allow you to answer to the other three. 

Mr. Davis. Let me stick to Wolverine for the reason that it is a 
homogeneous reactor. The chemical processing and how it is going 
to be carried represents one of the problems that we have not so 
far been quite able to solve. 

Representative Horrrrenp. Very well. That puts the Wolverine 
in a position where they will not know what their cost of operation is. 

Mr. Davis. This is a problem we still have in working out this 
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contract—what and how. It is as much a question of how, as how 
much it will cost in this particular case. 

Representative Hoxirrevp. Is it your general thinking and your 
general plan to make up the difference between conventional cost of 
steam from this cooperative to the Wolverine people, and the actual 
cost of operating it by a research and development contract which 
will fill that gap, and allow them to buy the heat from this reactor 
at a conventional price? Is that your general thinking / 

Mr. Davis. I think in general on these projects we have been ap- 
proaching them with the idea that this payment for research and de- 
velopment in the postoperational period as they have proposed would 
help to take up this difference between these costs. 1 think I should 
point out, because I really did not answer your other question, that 
in the case of something like the Rural Cooperative Power Associa- 
tion where they do have fuel elements, that I think we can estimate 
this cost fairly accurately, so we are not dealing with such an un- 
known there with respect to the processing. I should point out that 
there is more unknown with respect to how long the fuel elements will 
last and this is a much greater unknown than the processing of the 
fuel element. 

Representative Horirrep. That is true, but you are going to waive 
that cost. 

Mr. Davis. No, sir. 

Representative Honirmetp. You are not going to waive the fuel- 
consumption charge. 

Mr. Davis. No, sir. We are waiting the rental charge for having 
it. 

Representative Horirrerp. But the consumption charge will be off- 
set by the plutonium you get out of the processing, will it not? 

Mr. Davis. One of the credits coming against the project will be 
the return from plutonium as well as from the sale of power. But 
the plutonium does not exactly balance the cost of processing. 

Representative Hotrrretp. I know it does not. Although you 
charge for the fuel burned up, you are also going to pay them for the 
plutonium which is produced. 

Mr. Davis. That is right. 

Representative Hotirietp. So they must look to the plutonium that 
is produced and to the research and development contract 

Mr. Fretps. And the power. 

Representative Horirretp. And the power to offset the additional 
cost over the conventional cost, is that not true ? 

Mr. Davis. Yes. 

Representative Horirrerp. Is there an element of uncertainty there 
on their part as to how much they will get, or do you have an under- 
standing with them as you do with Duquesne that you will sell them 
the heat at a certain price? 

Mr. Davis. I think here the arrangements differ somewhat. This 
is one area in which the formula for arriving at this is different in 
the different contracts. These things have been constructed on the 
basis of the proposals they have made to us, and therefore it has not 
been very likely that we would end up with a uniform method of 
treating each of these contracts. 

Representative Houirrecp. I understand. The concern that I have 
in mind at this time is two-fold. (1) Does the cooperative know 
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what they are going to pay for their power? Do they know what 
kind of tangle they are getting into here? Do they know what kind 
of liability they are assuming in participating in this contract, or are 
they protected ? (2) If they are protected, what is the Government 
liability for protecting them? 

Mr. D: avis. So far as the cost of operations is concerned this is the 
region in which there is some protection being afforded by this pay- 
ment in connection with the operation. I don’t think that we know 
or they know exactly what these operating costs are going to be. 
This is part of what we hope to find out. 

Representative Horirrep. Then these people do not have the guar- 
anty of the price of thermal kilowatts which Duquesne has; is that 
right? 

Mr. Davis. In some instances they have a formula which does tell 
them fairly closely how much their power will cost. 

Representative Hortrrecp. I understand that. You are not an- 
swering my question. This is very important. 

As I understand it, Duquesne is buying kilowatts at a certain price 
which is at or near conventional cost. Now, I want to know if these 
people are protected to the same extent that Duquesne is. In both 
instances, Duquesne and the cooperatives are, as I understand it, 
furnishing the conventional heat transfer, turbines, generators, which 
go along with the conventional power in the transferrance of this type 
of heat. Is that not right in both instances? 

Mr. Davis. That is right. 

Representative Horirtecp. The co-ops are building the generator 
ylants and Duquesne is building the generator plant. Duquesne is 
laekis heat at how much per thermal kilowatt ? 

Mr. Davis. It amounts to about 8 mills per kilowatt. 

Representative Horirretp. 8 mills per electrical kilowatt hour? 

Mr. Davis. They are actually paying for it in the form of steam 
and when you convert it to kilowatt hours, that is what it amounts to. 

Representative HoxiFretp. I think it is important to these co-ops 
who have no cash reserves, and who have a limited credit rating or 
ability to borrow, do they have the same firm expectation of price 
which Duquesne has under their contract? Let me try to clarify that. 

Do they have a guaranty that their thermal kilowatts will not cost 
them more than the conventional price in their respective areas? 

Mr. Freips. Mr. Ch: ee this is the subject of negotiations and 
discussions between us. I don’t know whether to say this is what they 
want. I suppose it is. I think you should talk to them. 

tepresentative HotirreLp. We will talk to them. 

Mr. Freips. At the moment there is no guaranty of thisnature. We 
have negotiations underway and this is ‘what we have to arrive at— 
exactly what the : arangement will be—in this particular area. 

Representative Horrrretp. I am not trying to influence you—— 

Mr. Fretps. I understand. 

Representative Houirretp. To negotiate one way or another. 

Mr. Frexps. I understand that. 

_ Representative Horirterp. I am trying to find out what the situation 
is. 

Mr. Frevps. The situation is that this is an area which is not 
resolved completely between us on these contracts. 

Representative Horirievp. All right. 
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Mr. Frevps. That is one of the reasons for the fact that we don’t 
have the contract signed as yet. We have these matters under con- 
sideration still. 

Representative Hortrterp. I am going to explore the same line of 
questioning with these cooperative people when they come in, because 
if they are going into this thing with their eyes open, that is one 
thing. But if they are going into it on the basis where they are taking 
a gamble or speculation at least they ought to know that they are 
taking it. If they want to take it, it is all right with me, of course. 

Mr. Fieips. From our standpoint, and we have indicated this in 
the data sheets that we have submitted, our interest has been that 
there be a ceiling to use in the amount of expenditure during the post 
construction period operating experience in the reactor. It would 
seem that we ought to arrive at the point where, if this is a reasonable 
project and it proves feasible and the charges for amortization are 
included, that the cost of power on that net basis should be no more 
than what their conventional costs would be. This is why they are 
in negotiation with us as to whether it is sensible. 

Representative Horitrtetp. The interest of this committee, would 
also go, of course, toward the commitment of the Government. 

Mr. Frexps. Yes. 

Representative Horirtetp. Now, I want to get to what the Govern- 
ment gets out of this. First, Dr. Davis, I would like you to tell me 
what type of reactor is planned for rural power cooperative at Elk 
River? 

Mr. Davis. It is what they call an indirect-cycle boiling-water 
reactor, Mr. Holifield. 

Representative Horirtetp. A boiling-water reactor. 

Mr. Davis. Indirect-cycle boiling-water reactor. It differs from 
the ones now in existence in that instead of the steam going directly to 
the turbine, the steam from the reactor itself goes to a heat exchanger 
and generates there more steam which is nonradioactive, which goes 
to the turbine. They are also proposing to use these fuel elements I 
mentioned which are a thorium uranium oxide fuel element which 
again is somewhat different than some of the other reactors. 

Representative Hortrrecp. In your opinion, is this a new type of 
reactor which has not been built before, and which would contribute 
substantially to our knowledge ? 

Mr. Davis. Yes. It is our opinion that this would contribute 
greatly to the full knowledge of the various possibilities with respect 
to the boiling-water reactors. There are some problems in boiling- 
water reactors in respect to how you tie them into generation of 
electricity, whether you can really afford not to have this intermediate 
heat exchanger to prevent radioactivity from getting into the turbine. 
There seem to be some possibilities of reducing the cost of small plants 
by eliminating quite as large circulating loops of the mildly radio- 
active water. These are all things that such a project will help to 
evaluate. 

Representative HonirteLp. Your testimony is that there is no such 
type of reactor as this in existence now ¢ 

Mr. Davis. There are boiling-water reactors. There are none that 
are designed in the way this is or which have some of the characteristics 
of this particular plant. I think we certainly can say we think this 
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is an interesting variation of the boiling-water reactor principle and 
one which ought to be tried. 

Representative Horirrerp. Very well. Let us go to the Wolverine 
Electric Cooperative. What type of reactor is that, and why has the 
Government approved this type of reactor ? 

Mr. Davis. This is an aqueous homogeneous reactor, which is what 
we call a burner-upper—in other words, it operates on enriched 
uranium and simply burns up the U-235 without any appreciable pro- 
duction of plutonium in the process. 

Representative Honirievp. Is this one like Dr. Weinberg has at 
Oak Ridge ? 

Mr. Davis. The one he has at Oak Ridge now is a step toward trving 
to get to a different type of homogeneous reactor which would be a 
good converter or even a breeder. This burner-upper is simply a 
device which by utilizing dilute solutions avoids some of the prob- 
lems of the more advanced types of homogeneous reactors, but pro- 
vides a reactor which can burn up, quite efficiently we would hope, 
U-235. 

Representative Horirretp. And there is no such reactor in ‘ exist- 
ence now / 

Mr. Davis. No. 

Representative Hontrreip. There has been no experimental reactor 
of this type built? 

Mr. Davis. The HRE No. 1 was a fairly highly enriched homo- 
geneous reactor, but it was a a small experiment and not any kind 
of prototype reactor. 

Representative Houtrreip. It was smaller than this and not exactly 
the same ? 

Mr. Davis. It was smaller and did not have the same purpose. 

Mr. Torx. Last week or within a week or so, the committee received 
a letter, and I believe the Commission also made a press release to the 
effect that due to troubles on the HRE II experiment in Oak Ridge 
there would be a postponement in the required completion date for 
proposals under the third round. Does this technical difficulty reflect 
on the Wolverine or the financing or the technical problems that pro- 
posal can anticipate ? 

Mr. Davis. No, I don’t believe so, Mr. Toll. The thing that delayed 
the HRE II at Oak Ridge is a problem which one could get into with 
any reactor, homogeneous or otherwise, which utilizes st: ainless steel. 
This was the immediate cause of the del: ay. The effect of the delay is 
to delay the time in which one can get information which is needed for 
the more advanced type of aqueous homogeneous reactors. It does 
not in itself delay in any way the information needed for this burner- 
upper. 

Mr. Torx. The Wolverine project is not dependent directly on the 
HREIT? 

Mr. Davis. You beat me to it. There is a lot of engineering and 
operating experience that will be gained with the HRE IT even though 
it is not exactly the same kind of reactor which would be of value to 
the people who are working on the Wolverine project. 

Mr. Toiu. Not having that information yet does not make it more 
difficult for the Wolverine people to estimate the costs at this point ? 

Mr. Davis. I think not so much to estimate costs as to their confi- 
dence when they might actually have the project in operation. 
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Representative Hotirrep. What size is this project? 

Mr. Davis. This is a 10,000-kilowatt project, and they would pro- 
vide a turbogenerator for 5,000 kilowatts and add 2 years later the 
turbogenerator for the additional 5,000 kilowatts. 

Representative Hoturietp. Now, let us go to the city of Piqua. 
Mr. Davis. This is an organic moderated and cooled reactor utiliz- 
ing an organic material as the « ‘ooling material and as the moderating 
material in a configuration much the same as a pressurized-water re- 
actor. Here you have the advantages of being able to operate at high 
temperaturs, ‘relatively low pressures, and without any of the severe 
corrosion problems that one encounters when one is dealing with 
water types. The obvious difficulty with this type of reactor is the 
decomposition of the organic matter. This is a question we hope to 
get additional inform: ition on this summer through the operation of 
the organic moderated experiment at Idaho. The construction has 
been completed. They are in the initial phases of trying to start 

this up. 

Representative Honirretp. What power ¢ 

Mr. Davis. 12,500 electrical. 

Representative Hotirrenp. We have already covered the Chugach, 
except for type. What is the type / 

Mr. Davis. Chugach proposed to build a sodium cooled, but heavy- 
water moderated reactor. Here, again, the obvious difficulty in utiliz- 
ing the relatively well-known technologies of water reactors and of 
sodium-cooled reactors is the difficulty of mi: iking sure that they stay 
apart. The real crux of the developme nt in this reactor is to demon- 
strate that one has a satisfactory engineering system for assuring that 
the heavy water and sodium will not come in contact with each other. 

Representative Hortrimexnp. Is this the trouble you had in the Sea 
Wolf ? 

Mr. Davis. This is not quite the same kind of trouble. 

Representative Hotirtetp. You did have leakage in the superheater. 

Mr. Davis. You had leakage which did lead to reaction between 
sodium and water, which was certainly not very helpful. Here the 
problem is that you have to insure that this kind of thing does not 
occur, 

Representative Hotrrrecp. Is this reactor substantially different 
from the Sea Wolf reactor? 

Mr. Davis. Yes. 

Representative Houirterp. It is substantially different ? 

Mr. Davis. It is basically not the same at all. 

Representative Horirrerp. Is it substantially different from the 
Santa Susana North American reactor ¢ 

Mr. Davis. Yes, sir; I would say it is. One might visualize it as a 
reactor in which we removed the graphite blocks and substituted 
water. 

Representative Houtrrenp. Your moderator in the Santa Susana 
reactor is graphite, is it not ? 

Mr. Davis. Yes, sir; it is graphite. 

Representative Horrrrep. I think we have pretty well covered the 
second round. 

Mr. Iietps. Mr. Chairman, before we adjourn, let me make one short 
statement. 
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Representative Hoxtrrmenip. Yes. Let me say we will meet at 10 
o'clock in this room tomorrow morning. 

Mr. Freips. That would be to continue on the cooperative program ? 

Representative Houirretp. Yes, sir. We will start with the third- 
round invitation, and I imagine that will be rather short, will it not? 

Mr. Frevps. I would think it would be; yes, sir. We have received 
two proposals, and they are now under consideration. We have not 
determined whether they are acceptable for negotiation. 

What I wish to state, Mr. Chairman, is that I made a statement 
with respect to the question of assistance on research and development 
or operational ee that might be sustained during the operating 
period of the reactor by the cooperative. I say this matter is one of 
negotiation between us, because we each have problems there, and one 
of our problems has to do with the type of contract that we can enter 
into for that extended period of time. This is one of the compulsions 
on us, to get a contract that is acceptable from our standpoint. It is 
not easy. I did not want you to feel that it was solely trying to get a 
fixed price that was bothering us. We are trying to get a “good ar- 
rangement from our standpoint and the REA standpoint, and yet 
which is an acceptable contract to the Government, if you understand 
me. 

Mr. Diamond, perhaps, should say something further on this. I 
am not sure I stated it correctly. 

Mr. D1amonp. There is one other point that ought to be made clear. 
In view of a recent decision of the Comptroller Gene ‘ral, some question 
may now exist with respect to our ability to enter into this kind of 
arrangement, particularly with respect to the postconstruction re- 
search and development. The question really revolves around our 
ability to obligate current appropriations for this future activity. We 
think we can do this. The general question is still up before the 
Comptroller General for decision. I believe, before we execute these 
contracts, we may want to check out on this point again. 

Representative Horirrevp. I am sure you will. Iam aware of that 
problem. 

Mr. Fiexps. I did not want to leave this point without noting this, 
Mr. Chairman. 

Representative Hoiirietp. This was brought about by the dilemma 
you found yourself in in the magnesium contract. 

Mr. Diamonp. That opinion did raise some questions. We think 
the cases can be distinguished, but we want to be sure. 

Representative Horitrietp. The Chair is under no illusion that you 
have an easy task here. 

We will see you in the morning at 10 o'clock. 

(Thereupon, at 4:55 p. m., a recess was taken until Thursday, June 
13, 1957, at 10 a. m.) 
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THURSDAY, JUNE 13, 1957 


ConGress OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION OF THE 
Jotnt ComMITree oN Atromic ENnrErey, 
Washington, D.C. 

The subcommittee met, pursuant to recess, at 10 a. m., in room 1301, 
New House Office Building, Hon. Chet Holifield, chairman of the 
subcommittee, presiding. 

Present : Representatives Holifield, Durham (chairman of the Joint 
Committee), Cole, Price, and Jenkins; Senators Pastore and Gore. 

Also present: James T. Ramey, staff director; David Toll, profes- 
sional staff member and Leonard Selkowitz. 

Represent: itive Horirrm.p. The committee will be in order. 

The Subcommittee on Legislation of the Joint Committee on Atomic 
Energy is meeting again this morning to continue the hearings on the 
bills for authorization of appropriations for the AEC. Yesterd: ay 
afternoon the subcommittee commenced public hearings on the AE C 
civilian reactor program. 

This morning the subcommittee expects to receive additional testi- 
mony from Mr. Fields, AEC General Manager, and Mr. W. Kenneth 
Davis, Director of the Division of Reactor Development of the AEC, 
and other AEC staff personnel, concerning the AEC power- demon- 
stration program whereby the AEC has planned to enter into contracts 
to prov ide Government funds and assistance to industry for the con- 
struction of reactors. 

Yesterday the subcommittee heard a general statement from Mr. 
Fields and Mr. Davis concerning the progran: and discussed in some 
detail the four proposals received by the AEC under the second 
round of the power demonstration program. 

Today the subcommittee expects to proceed to the proposals re- 
ceived by the AEC under the first and third rounds of the power 
demonstration program, unless there are some additional questions 
by the subcommittee or comments by the AEC as to the second round. 

If time permits, the sube ‘ommittee may also proceed today to receive 
testimony in public session on certain projects in the AEC’s own 
reactor development program. The subcommittee expects to hold a 
meeting Saturday morning in executive session in which it will re- 
ceive testimony on classified military reactor projects. 

Mr. Fields, we are glad to have you and your staff with us this 
morning. I believe the committee staff has a few questions concerning 
the information on the second round which the subcommittee obtained 
yesterday, and then we can proceed to the discussion of the first and 
third rounds. 
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Mr. Tout. Mr. Fields, I thought for the record it might be helpful 
to clarify the postconstruction research and development operating 
expenses of $11 million which was part of the information furnished 
the committee concerning yesterday. Was there anything in the 
announcement on the second round to the effect that the Commission 
might support or assist operating expenses as well as construction 
expenses / 


STATEMENT OF K. E. FIELDS, GENERAL MANAGER, ATOMIC ENERGY 
COMMISSION, ACCOMPANIED BY WILLIAM MITCHELL, GENERAL 
COUNSEL; EDWARD DIAMOND, DEPUTY GENERAL COUNSEL; 
DON S. BURROWS, CONTROLLER; H. J. HALLINAN, ASSISTANT TO 
COMMISSIONER MURRAY; W. KENNETH DAVIS, DIRECTOR, DIVI- 
SION OF REACTOR DEVELOPMENT; U. M. STAEBLER, DIVISION 
OF REACTOR DEVELOPMENT; H. H. GORMAN, DIVISION OF RE- 
ACTOR DEVELOPMENT; J. K. RAY, DIVISION OF REACTOR DEVEL- 
OPMENT; F. J. McCARTHY, JR., ASSISTANT CONTROLLER FOR 
BUDGET; B. F. LaPLANTE, SPECIAL ASSISTANT TO THE GENERAL 
MANAGER; J. A. MILLER, DEPUTY ASSISTANT CONTROLLER FOR 
BUDGETS, ATOMIC ENERGY COMMISSION 


Mr. Frevps. I will ask Mr. Davis to answer that question, Mr. Toll. 

Mr. Davis. In the invitation and the fact sheet which accompanied 
it, we did say that the Commission, under the types of assistance that 
may be considered by the Commission— 
would consider entering into fixed amount research and development contracts 
with the proposer under section 31 of the Atomic Energy Act of 1954 for the 
technical and economic information resulting from the development, design, and 
construction and operation of the nuclear powerplants. Payments under these 
contracts may be used to defray part of the cost of development, design, and 
engineering of the reactor portion of the plant and a part of the experimental 
operation of the plant for a period not to exceed 5 years after the issuance of 
the license to operate the facility. 

This is a part of the material which was put out as a public an- 
nouncement at the time of the issuance of the invitation which was 
September 21, 1955. 

Mr. Totx. In some of the information submitted to the committee 
about a week ago there was a total amount of assistance provided un- 
der the second round, and no item separated out at that time as to 
assistance for operating expenses. ‘This was a separate item for the 
first time in the information submitted earlier this week. Is that 
correct ¢ 

Mr. Frevps. I believe that is correct, Mr. Toll. This item was in- 
cluded in the amounts that were in that previous table, but was listed 
as “post construction research and development,” I believe, under each 
of these different projects. We removed the estimate from each of 
the projects and grouped them into a one-line item termed “post con- 
struction research and development on operating expenses,” and put 
these together because we realized that these matters were still under 
negotiation and not settled in certain of the cases. We felt that it 
should be presented to you in this fashion at the present time. Does 
that clarify the matter? I am certain we had this amount in the 
previous table. I am not sure it is exactly the amount that we have 
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given you now, but it is very close to it. You will recall when we 
drew those figures up the first time, we indicated that they were 
subject to change because it was done very quickly. 

Mr. Tout. Yes. I think it was understood that they were tenta- 
tive and the total amounts came out approximately the same. But 
it was not indicated at that time that there would be anything on a 
separate item on operating expenses as distinct from construction 
expenses. 

Mr. Fretps. I would have to go back to check the record of the 
cliscussions there, but I think you will find the amount for operating 
expenses under the term “postconstruction research and develop- 
ment.” We never did discuss it in detail, if you will recall, and it is 
the same item that we are talking about here. 

Representative en 1FIELD. When did you start negotiating on these 
four cooperative contracts? Can you give us the dates that you 
started negotiating on each of the four ? 

Mr. Davis. We received the proposals on February 1, 1956, and had 
some discussion with each of the people making proposals. In some 

cases the discussion extended over the course of several months, but 
in all cases starting very promptly after the February 1 deadline. 

After we had the. proposal clarified in each case, then the Commis- 
sion did make a decision in the four cases where they decided to go 
ahead. I don’t have the dates of this particular event. We could 
supply it for the record. From that point on there have been addi- 
tional negotiations almost continuously on the four propsals on which 
we are trying to negotiate contracts. I would s say the negotiations have 
gone on virtually continuously since the receipt of the proposals. 

The Commission of course made a decision to go ahead with negotia- 
tions of a contract, but not on the basis of a contract. 

Representative Horiirretp. Approximately how much time elapsed 
between the submission of the proposals on January 1, 1956 

Mr. Frevps. February 1, I believe, sir. 

Representative Horirterp. February 1, 1956, and your advance ap- 
proval of the general design? I should say general project. 

Mr. Davis. Several months in each case, but I don’t think I have 
the exact dates with me. 

Mr. Fiexps. If I recall, two of them were approved sometime about 
June a year ago. We would have to supply this for the record. 

Representative Horirrerp. Very well. 

(The information referred to follows :) 





Date of Date accepted 


Proposal proposal for contract 
negotiation 
1. Rural Coorerative Power Association (Elk River) Feb. 1,1956 | Apr. 19, 1956 
2. Wolverine Electric Cooperative do Do. 
3. City of Tiqua, Ohi» do Aug. 20, 1956 
4. Chugach Electric Association | do Sept. 24, 1056 


Mr. Frevps. The others came, I believe, in August or September of 
last year, possibly it was October. I would have to check back on 
the record. But it is of that order. 

Representative Horrrrenp. You have been considering this from 
February 1956 up to the present time. 
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Mr. Fretps. And negotiating with them for over a year in some 
cases. 

Representative Horrrretp. And you have not arrived at a conclu- 
sion. You do not have any estimate as to how much additional time 
you are going to need on these ? 

Mr. Fretps. No, sir; I don’t have at the present time. Weare fairly 
close in the case of one of them, I believe. 

Mr. Davis. I think we should point out that in the case of pro- 
posals such as that of Chugach we have in effect gone ahead with early 
stages of the research and development with the intention of nego- 
tiating the definitive contract between Chugach Nuclear Develop- 
ment Associates and ourselves after some of the work has been done 
to determine the basic feasibility of the reactor. 

In the case of the Piqua proposal, we probably would not make a 
positive decision to go ahead until the organic moderated reactor 
ee which is really a feasibility experiment for this type of 

sactor has been conducted successfully. This we hope will be done 
some time this summer. 

In these cases there are still things to be done before we would enter 
into quite the same kind of contract we might with Elk River and 
Wolverine. 

Representative Horrrretp. We noticed several obligations in going 
over these proposals and I will enumerate them briefly. That you 
would contribute to the preconstruction design of the research and de- 
velopment, and to the construction and to the research and develop- 
ment payments during the first 5 years, and the waiver of fuel. 

There was one other problem which we did not discuss and that 
is the problem of waste disposal. How are you going to handle waste 
disposal? Is that going to be done at Government expense, or Is it 
going to be charged | to the individual cooperative / 

Mr. Davis. To the extent that the Commission would undertake to 
do the chemical processing, the disposal of the waste arising from the 
chemical processing is a part of the basic charge that we have estab- 
lished for this processing. 

Representative Horitrretp. In other words, you include that in the 
processing of the spent fuel rods. 

Mr. Davis. That is correct. There will be some local low-level 
waste disposal which will have to be handled on the basis of the indi- 
vidual plants. 

Representative Cote. Who will pay for the processing of the spent 
rods, the project operator or the Commission / 

Mr. Davis. The cost of the processing, if it is done by the Commis- 
sion, will be charged to the people conducting the operation of the 
plant at the prices which would have been established by the Com- 
mission. 

Representative Cotr. Nobody is going to do it but the Commission, 

Mr. Davis. I think in the early years this may be true. We are 
hopeful that people will under take to build chemical processing plants 
at an early stage. I think this depends largely on what the prospects 
are for getting business. 

Representative Cotr. At any rate, the expense for processing waste 
materials is not going to be a Government expense. 

Mr. Davis. It will not be directly a governmental expense, although 
we discussed yesterday, Mr. Cole, this matter of post operational 
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research and development assistance, and this is one of the costs that 
would enter into their costs of operating the plant. 

Representative Honirtep. In the production of such plutonium as 
is produced in these reactors, does the Government have the right—l 
know it has the legal right, of course, and is the only one that has the 
legal right to own this material—but are you contemplating the Gov- 
ernment taking this plutonium on a basis of returning to the coopera- 
tive a credit for the value of the plutonium 4 

Mr. Davis. They would receive as a revenue the established prices 
for the value of the plutonium at the time it was delivered. 

Representative Honirietp. Why should they receive that when the 
Government owns the reactor, the Government puts the material in 
the reactor, furnishes it to them free? Why should they receive any 
credit for the plutonium that goes into it / 

Mr. Davis. This is one of the revenues from the operation that 
would have to be counted in somewhere. 

Representative Honirie.p. That is true, but it is not due to any con- 
tribution on the part of the cooperative that this plutonium is pro- 
duced. This is certainly a different situation than, let us say, the 
Commonwealth Edison Co. which builds their own reactor out at 
Dresden and puts their own money into the reactor and owns the 
reactor. 

Mr. Fieips. Mr. Holifield, it is different in those respects, certainly. 
In these cases they do pay for the burnup of the fuel in the fuel rods. 
We are waiving the use charge. They are paying the chemical proc- 
essing charges. These costs are a part of the operating costs of that 
plant. They have treated the revenue from the plutonium as being 
one of the returns from the operations of that plant, as a part of this 
total package of a producing powerplant. In the long run they would 
be operating and burning up some fuel. They will “be making some 
plutonium which in the ‘long run will have a fuel value which pre- 
sumably will be returned to the cycle of the operation of the plant. 
It would be a revenue in that instance. 

Representative Hoxirretp. Under section 31, I believe, the Govern- 
ment has the right to possess for itself all plutonium which is manu- 
factured in Government-owned facilities. Is this not just another 
manner of extending a hidden subsidy to these people / 

Mr. Frevps. We don’t construe it as a hidden subsidy. It is a part 
of the operating costs or revenues of this plant. It is in that frame- 
work of reference. It is not hidden. The amount they produce is 
known, or will be known once these reactors are firmed up. 

Representative Horirrerp. I was not speaking of hidden in the way 
of being concealed from Congress. I should have said probably that 
it was a form of subsidy which was not contemplated in the original 
act, and particularly in section 31, where the Government owns the 
reactor and furnishes the fuel. Even though the charges are made 
for processing of the fuel, the reason for charging for the processing 
is to remove the contaminated fuel from the reactor and supply them 
with fresh fuel, and also to obtain the plutonium out of the spent 
fuel for the Government. If you charge $5 a unit for processing and 
you get $20 worth of plutonium out of it, this gain is a Government 
oper ation and you would thereby acquire by that way of figuring a 
$15 credit. which goes to the cooperative, and the question is whether 
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that $15 credit should go to the cooperative or whether it should re- 
main in the Government. 

Mr. Davis. I think, Mr. Holifield, you have certain cr edits and cer- 
tain expenses, and you are balancing one over against the other. 

Representative Horirretp. You are doing the balancing. It may 
seem like balancing to you to take Government money and balance it 
against the cost of operation, but it may seem like unbalanced to 
some of the Members of Congress who are supposed to be concerned 
with the expenditure of Government funds. 

Mr. Davis. Here again what we are trying to do is to try to set these 
plants in as nearly a framework of norm: al commercial operations as 
possible. These are prototypes where we are trying to explore the 
possibilities of commercial operation. I think it is true you could find 
out ways of adjusting these things from the financial point of view. 
Here our attempt, even though we know there are some limitations 
with these particular groups in these particular types of plants, is to 
have these plants built and operated on as nearly a commercial basis 
as is feasible. In this sense I think it is certainly desirable to make 
charges on actual costs of processing and to make credits based on the 
established Commission credits for this material that is produced. If 
we do not do this, then we do not really know where we stand from the 
point of view of the economic operation of these plants. 

Representative Horirrecp. From a bookkeeping standpoint, I agree 
with you. But that information from a bookkeeping standpoint can 
be obtained whether the $15 illustration I used for the plutonium is 
transferred back as a credit to the plant or transferred into the Gov- 
ernment inventory. 

Mr. Davis. I think if it is not something that is in the minds of the 
people who are carrying out the actual work that they may have much 
less of an incentive to carry out the project as economically and as 
profitably as possible. In other words, they are seeing the results of 
their operation in terms of dollars. I think this is going to be very 
helpful in trying to get this as nearly a commerci: al- -type operation 
as you can do it. 

Senator Pastore. Would the Congressman yield for a question at 
that point ? 

Representative HorrrreLp. Yes. 

Senator Pastore. Dr. Davis, how much better off or how much 
worse off or how different would the situation be if we had carried 
this out or should do this under the spirit of the so-called Gore bill ? 

Mr. Davis. My opinion is that if you do it entirely in the framework 
of a Government-owned and Government-operated plant, that you 
will not have these incentives to try and reduce the costs and improve 
the operation. 

Senator Pastore. I mean apart from that. I am speaking now 
about actual cash. If we were to do this completely under the spirit 
of the Gore bill with Government money and on a Government in- 
stallation, how much better off would we be, or how much more or less 
would it cost, or would the situation be more or less the same? 

Mr. Davis. I think that one would have to argue that at this point 
you could not tell whether the costs would be higher or lower, and 
they would certainly be about the same. But I think on the other 
hand you would lose the value of carrying out the project in a way 
in which you can get closer to a commercial operation. 
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Senator Pastore. The reason why I ask the question, if I can be 
a little more specific, is that there are a lot of us who felt that not 
quite enough was being done in this particular field. For that reason 
we were willing to go along with the spirit of the Gore bill in the hope 
that possibly the Government would do what private industry was 
not doing. 

Now you have come forth here with a proposal in your second round 
wher eby you are cooperating with these cooperatives and the Govern- 
ment is putting up the money for that phase of it which is considered 
to be research and the cooperative itself is spending money for that 
phase of it which is considered to be more or less conventional and 
assuming the supervision of this entire project. 

The question that has been going on is whether or not these are in 
fact subsidies or whether they are giveaways or whatever name you 
would want to call them—it makes very little difference tome. What 
i am trying to line up in my own mind, if you believe in the Gore bill, 
why should you disbelieve in the proposal you are advancing? As I 
understand you now, and you correct me if I am wrong, you have 
finally decided that you would cooperate with these cooperatives which 
are not monopolies in this particular field—they are not giants in 
terms of other public utilities that we could mention—and you are 
cooperating with these people whereby the Government puts up the 
money for the research element of this project, and they put up the 
money for the conventional element of it, and supervise the entire 
project itself. Am I right or wrong? 

Mr. Davis. I think you are correct, sir. 

Senator Pasrore. Therefore, am I reasonable in assuming that if 
we were to do this with Government money alone on a Government 
installation we would profit nothing in cash? Am I right or wrong? 

(No response. ) 

Senator Pasrore. I think you have to define that point, because that 
is the point that is going to be debated when this whole matter breaks 
loose. The charge is going to be made that here the Government is 
subsidizing these people in doing something that inures to their bene- 
fit, and they should be doing with their own money. You have to 
answer that question. I think myself, rather than dillydally with a 
lot of fancy words, we ought to in very simple English say where this 
whole thing stands, why we are doing it, and how much it is going to 
cost us, whether you do it one way or another. In my humble opinion. 
we have got to do it. 

I want to thank the Congressman. Were you going to answer me 
or were you going to think it over? 

Mr. Davis. Mr. Pastore, I think first of all these companies are not 
going to profit financially. In fact, the difficulties that we have had 
here are to try to find some arrangement where they are not going to 
lose any more money than they can afford to lose, which is very little, 

indeed. So the struggle here has been to do this on a basis where the 


costs are equitable to everyone, and I don’t believe there is any real 
profit. 


Senator Pastore. Let me ask you this question, Doctor: Unless we 
entered into this kind of negotiation, would these cooperatives do it 
at all? 

Mr. Davis. No; I don’t believe they would. 
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Senator Pastore. Therefore, we start out with the predicate that 
this is an endeavor that would not be undertaken by these people unless 
we got into some kind of agreement with them. 

Mr. Davis. I think that is quite certain. 

Senator Pastore. We start with that point, No. 1. Point No. 2, 1s 
this agreement that we are getting into any better or any worse than 
if the Government did it completely on its own? That is not a hard 
question. I think you ought to be able to answer that very easily. 

Mr. Davis. Mr. Pastore, my opinion is that it is a better way of 
doing it. 

Representative Pricer. Is it a faster way ? 

Mr. Davis. I think it is just as fast, Mr. Price. 

Representative Price. I would have to differ with you on that. 

Senator Pastore. There you are. There is another very important 
question. You have said “I think it is just as fast.” You tell us why. 

Mr. Davis. I think the time scale in which most of these plants 
could be built is not appreciably faster than they are likely to be built 
under these arrangements. I mentioned already there is work which 
needs to be done on two of them which is a matter of development 
work and not a matter of simply negotiations. It is true that the 
negotiations on these others have taken some time and one might argue 
that you could have started earlier. I really don’t think this would 
make a great difference in the length of time to get them in operation. 
In any case, even though one migh* take the position that there is some 
additional time involved, I still think that getting them done under 
this kind of arrangement will in the long run give us more of an 
advance when we do actually have the plants in operation. 

Senator Pasrorr. Where has the preference clause placed you in 
these particular projects? 

Mr. Davis. In these four second round proposals, they are all 
entitled to preference under the Atomic Energy Act. If you want to 
discuss any legal aspects of this I think you should not talk with me. 

Senator Pastrorr. So we have obviated this argument about the 
preference clause. These are the categories where preference would 
be invoked. 

Mr. Davis. Yes: that is correct. 

Representative Horirreip. This is an arrangement where your prin- 
cipal is a cooperative powerplant and there is no question of invoking 
the preference clause in this, because it is a cooperative arrangement, 
and the power would of necessity go to them anyway. No private util- 
ity would have a chance to come in and take from this cooperative 
arrangement where the cooperative put up the generating equipment 
to t: als e the power. No, actually to lay it right on the t able, the pref- 
erence clause is not involved in this. 

Mr. Davis. That is my understanding. 

Senator Pastore. It is involved in the sense that no one can argue 
that this is a big giveaway to the public-utility companies of New 
England. Am I right or wrong on that? We have obviated that 
debate. 

Mr. Davis. I don’t think anybody will make that charge. 

Representative Hortrtetp. I will certainly agree with you that there 
is no argument over the preference clause, because it just is not in- 
volved in this. The preference clause, as I understand it, is where a 
Government facility or a Government dam like Shasta or Hoover or 
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any of the others, such as TVA, where they produce power, and they 
distribute it in the community and municipalities or the consumer co- 
operatives have first chance at it, and the residue is sold to private 
utilities. This is not that sort of situation at all. 

When we built this Milton powerplant, the question did come up, 
because the Government was there, as I understand it, building the 
whole facility, including the generating equipment. 

Mr. Davis. No; the generating plant was built by the General Elec- 
tric Co. at West Milton. 

Representative Hoxntrrecp. The General Electric Co. owned the 
generating facilities. 

Mr. Davis. That is correct. 

Representative Honirrmetp. Why did the question come up, then, on 
the sale of the power, and whether it should go to Mohawk or to the 
Holyoke people ? 

Mr. Fre.ps. Because the producer of the power was a Government- 
owned facility. 

Senator Pasrore. And was subject to the preference clause. 

Mr. Freips. Yes; as we interpreted it. 

Representative Hoxitrme rp. And General Electric built the gener- 
ator and owned it. 

Mr. Fretps. Yes, sir. 

Representative Houirretp. They built it under contract with the 
Government ? 

Mr. Fietps. No, sir; not that part of it. 

Mr. Davis. No; they didn’t build it under contract with the Gov- 
ernment except in a sense that there was a contract between the Gov- 
ernment and the General Electric Co. that if they built it, they would 
be allowed to operate it and supply it with steam from the Govern- 
ment-owned reactor. 

Mr. Fietps. Otherwise, the steam from that plant would have been 
dumped, as I remember. There was no intention on the part of the 
Government, who thus started off producing electrical power. 

Representative Hottrmip. Did the General Electric Co. build the 
generating plant and purchase the steam from the Government 
reactor ¢ 

Mr. Davis. No. The General Electric Co. built entirely at their 
own expense the generating equipment and operated it, and left it 
to the Commission then to make an arrangement with whomever they 
could to dispose of the power that was generated. 

Representative Horirrmtp. What did General Electric get out of 
building the generator and operating it? Was there any income for 
thei or was it just a charitable gesture on their part / 

Mr. Davis. It was to get experience. 

Representative Price. To test their equipment. 

Mr. Fretps. Yes. 

Representative Hotirienip. Did they build the turbines and the heat 
transfer system at their own expense / 

Mr. Davis. They built the turbine and condenser, foundations, and 
the entire installation at their expense. 

Representative Horirterp. How much did it cost them ? 

Mr. Davis. Somewhat in excess of a million dollars, I believe, but 
I don’t have the exact figures. 
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Representative Horirienp. They received no return for that except 
the experience of building it? 

Mr. Davis. That is correct. 

Representative Hotirieip. This is new information to me. 

Mr. Fiexps. It is not new information, Mr. Chairman. 

Representative Hoxirmetp. Why did the sale of the electricity re- 
main in the hands of the AEC / 

Mr. Davis. The General Electric Co. is not a utility company or a 
power marketing company. 

Representative Horirmxp. This is a very strange situation, that 
they would come in and voluntarily build a generating plant. This 
is not true of the cooperatives. When the « “operatives “build the gen- 

rating plant, they naturally expect a return on it. 

pe ‘Fietps. Yes: plus the experience. 

Representative Houirretp. And rightly so. 

Mr. Davis. At this time we did not have any large installations or 
even any medium-sized ones for producing electric power. I think 
they felt it was valuable at that stage which was a couple of years 
ago now to get this kind of experience. I think it might not appear 
quite as logical today, 2 years later, when we have things like the 
boiling-water reactor running. I think you have to look at this as 
the situation was a couple of years ago. At that point the experience 
was much more valuable than it would appear to be today. 

Senator Pasrore. And they did this realizing that the preference 
clause must be invoked for the reason that the money was Federal 
money that went into the reactor / 

Mr. Davis. This was actually started at a time when the Atomic 
Energy Act was just being changed. The whole situation with re- 
spect to this and the interpretation of the Atomic Energy Act once 
it was changed happened almost simultaneously with the plan to go 
ahead with this turbine generator. 

Mr. Fretps. May I comment just briefly, not that I would be able 
to answer the question you raised completely, Senator Pastore, but 
could I make an additional comment ? 

Senator Pasrorr. Yes. 

Mr. Frevps. The second round was started out with the same pur- 
pose of these other rounds, which is the demonstration or a step toward 
the demonstration of economic power. We did not go into these 
recognizing that we were going to build powerplants per se. The pur- 
pose is to develop new types of reactors. 

Additionally the second round is aimed at smaller sized reactors 
and powerplants. We recognize that the costs here will be greater per 
installed kilowatt, and therefore for the power, than in “the larger 
plants. On this basis we made this announcement of the program and 
asked for proposals. It is a development program, in other words, 
and several of these proposals have a long story ahead of them before 
the actual plants are built. 

It happens that the cooperatives came forward with proposals. Of 
the seven we received we determined after reviewing them that four 
offered considerable promise and should go forward. The fact that 
they made a proposal and wished to partic ipate, I might say, would 
indicate that they don’t have anything more to contribute to this 
than the cost of the generating part of the plant. It is true in the case 
of the REA’s they would get the funds for this from borrowing from 


AUTHORIZING LEGISLATION 189 


the United States Government so the capital money in both cases 
comes from the Government. The operating money would come from 
the Government to the extent that the revenues from the operation of 
this plant do not take care of the operating cost of the plant. That 
is what this arrangement is. We have had negotiations extending over 
a year’s time trying to make these : arrangements in all four of these 

cases. We have gone down the road quite a way with a number of 
them, and we think we can work this out. 

On a couple of them, we do need development information before you 

can say you are actually going to build that plant and operate it. 
This gets to the point of whether it should be a completely Govern- 
ment operation, in the sense of the Gore bill proposals. One could 
take that approach, I presume. I don’t know that at this stage it 
would speed it up or change the doller cost of the Federal Govern- 
ment materially. Unless there were some provisions that these specific 
ones were to go ahead, it would slow it down. 

Senator Pastore. I want to compliment you for that statement, be- 

cause I think you have said very simply what this is all about, and 

that has been usually my concern here. We use a lot of words to 
express a very simple thought. As I get you now, this is an activity 
that we must get into if we expect to develop this field within the 
range that you are now speaking. 

Mr. Frexps. Yes, sir. 

Senator Pastorr. Unless we get these cooperatives to do it, the Gov- 
ernment will have to do it on its own. So therefore insofar as dollars 
and cents are concerned, there is not much involved. It is a question 
of what isthe approach. You think this is a better approach. [f it is 
not done this way, the Government will have to do it. If the Govern- 
ment does not do it on its own, we don’t have a program at all. Isn’t 
that essentially what this is all about ? 

Mr. Fietns. Yes, sir, I agree with that. 

Senator Gorr. Mr. Chairman, I too, would like to compliment Gen- 
eral Fields on his forthrightness with this committee. I have always 
found him so. 

Mr. Frevps. Thank you, 

Representative Hoxirre.p. a wanted to go into the subject of the 
direction, which we touched on yesterday, of the projects. As I 
understand it, you have said that the direction of the projects and the 
contribution we will get from this participation on the part of the 
cooperatives has been “the fact that they would give direction to it. 
I questioned you at the time as to whether it was not true that the 
actual know-how in this field was not possessed by the cooperatives, 
but was possessed by the machinery manufacturers. I was reading 
over last night the letter that was offered for inclusion in the record 
of our 202 hearings, and I noticed that in most instances, and I am 
thinking now of Consolidated Edison of New York and Pennsylvania 
Light & Power letters, that they indicated very clearly that it was 
the machinery manufacturers—in the case of Consolidated I believe 
it was Babcock & Wilcox, and was it the same people for Pennsylvania 
Power & Light? 

Mr. Davis. Westinghouse. 

Representative Horirterp. In both instances those letters said they 
were depending—lI will just take Consolidated—on Babcock & Wilcox 
for design and development experience, and mentioned in the letter in. 
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several instances where Babcock & Wilcox had come to them and sug- 
unt changes in design or improvements or different, procedures, 
and they had accepted them. So when we are talking about a direc- 
tion of these projects, someone has to take that responsibility. Are 
you allowing that responsibility for the direction and the decisions 
as to the procedure in construction to reside actually in the machine 
builders, and just nominally in the cooperative management ? 

Mr. Davis. I think it is not very greatly different from the situation 

that you have with Consolidated Edison and Babcock & Wilcox. The 
latter are contractors and in these other cases would be subcontractors 
to the people who are going to buy and operate the plant. oe 
machinery manufacturers are the’ experts certainly on the nucle: 
portions of the plant, and on some of the detailed design. In the case 
of Consolidated Edison they are certainly experts on the overall 
project, so that you have here the interrelationship between the people 
who are going to own and operate the plant, and the people who are 
doing some of the design and development work for them. What 
we were trying to encourage in the second round is, in effect, this 
same kind of relationship except in this case the Government would 
in fact be paying for the nuclear portion of the plant. We would 
still like to have this relationship between the people who are going 
to actually have physical possession of the plant and operate it, and 
the ones who are doing the design and construction of the plant. 

Representative Honirrevp. The real decision on how to build these 
plants rests in the machinery manufacturers, does it not ? 

Mr. Davis. As you pointed out, sir, the Babcock & Wilcox people 
go to ¢ ‘onsolidated Edison and make these suggestions. 

Representative Honirretp. Yes. They go to them and tell them 
that the results of their research and development indicates it should 
be built this way and Consolidated says yes, and the cooperatives will 

say yes. My point is that the actual decision of procedure rests with 

the m: achinery manufacturers and while nominally the co-ops may 
have a power of veto, they would not exercise it because they do not 
have the background of knowledge in order to give them reasons for 
vetoing it. 

Then I suppose, and I am getting to the next step, they would come 
to the Atomic Energy Commission and consult with them on some of 
these matters as to the wisdom of it, because they have consulted 
with you and got your approval of the principle of the project. At 
that point I want to ask you, Does the Atomic Energy Commission 
actually act as an advisory board to the cooperatives in approving 
changes in designs, modifications, and so forth, in order to protect 
the cooperatives because of their own lack of knowledge ? 

Mr. Davis. I think if there were any major changes to be made in 
any of the individual plants certainly the Commission would be con- 
sulted, particularly if they were change orders or things that would 
change the cost substantially. I think here again you have to bear in 
mind that the nuclear portion of the plant is merely a heat generator. 
What you are talking about here in each case is a rather elaborate 
plant which consists of a lot of other things besides simply this 
nuclear heat source. While it is true that Consolid: ee Edison and 
the co-op people are not very knowledgeable of what goes on in this 
particular heat source, vou are dealing here with a i int which is a 
complex engineering venture quite aside from this heat souree, and 
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one on which the economics depend on quite a lot of other things 
besides simply this heat source. There are a lot of decisions to be 
made which don’t have a great deal to do in many respects with the 
nuclear heat source. 

One of the things you get into is how big do you make the particular 
heat exchanger? There is a choice here between the investment cost 
that goes into it, and the operating cost that you may have later. This 
isa matter of judgment. It has nothing to do with the nuclear portion 
of the plant. It is a choice the plant operator normally makes, 
whether he would like to have a little higher investment cost at the 
start or have a lower operating cost in the long run. There are liter- 
ally hundreds of these kinds of decisions that have to be made between 
the engineers and management in any project such as this. 

Representative Hoxirreip. But that depends on the research and 
development which the Government is paying for or the research and 
development which the machinery manufacturer is spending. 

Mr. Davis. These may have nothing whatever to do with the re- 
search and development which has been done at all. 

Representative Horrererp. It must have something to do with it 
because the heat transfer is a new device. That is, this type of heat 
exchanger I am speaking of. It must rest on the technical knowledge 
of the machinery manufacturers or upon the technical knowledge of 
the Atomic Energy Commission. It cannot rest on the technical 
knowledge of the president of Consolid: ia Edison or upon the man- 
agement of cooperatives. 

Mr. Davis. No, Mr. Holifield. The whole plant is not a research 
— development project. It is a lot of individual items. In some 

rases if you have a sodium-cooled reactor it is true that perhaps the 
led exchanger in this case is a very special item which requires a 
lot of research and development. On the other hand, if you are 
talking about a condenser that is simply condensing the steam from 
the turbo generator, this is a purely conventional item. It is re- 
quired in the plan for operation. But there is engineering judgment 
required to decide just what this should be. You have a full gradation 
of the things all the way from the nuclear part of the plant clear to 
the foundations. 

Senator Pastore. Here we again get to the question of simplifica- 
tion. I think what is disturbing Mr. Holifield is how much will 
AEC have to say with relation to the type of reactor chosen and the 
research and development. I think that is the point we are getting 
at. Would you be in the picture or out of it, and if you are in the 
picture, to what extent? I think that is very simple. 

Mr. Davis. The type of reactor has been chosen on the basis of 
proposals made to us. We have not selected these particular types of 
reactors. We have selected from those proposed those which we 
think it is profitable to go ahead on under these particular arrange- 
ments. 

Senator Pasrorr. Up to that point the decision is yours. 

Mr. Davis. Up to that point the decison has been ours to accept 
some of those which have been proposed to us. 

Senator Pastore. In other words, you will know pretty much at 
the time you authorize this project just about what this project will 
be. 

Mr. Davis. Yes, sir. 
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Senator Pasrore. And if there are any major changes to be made 
later on you will have to be consulted and make the decision. Am I 
right or wrong? 

Mr. Davis. We will have to be consulted and probably approve any 
major changes. 

Senator Pastore. What do you mean probably? Will you or will 
you not? Do you have the legal right ? 

Mr. Davis. Certainly we have the legal right since we are paying 
for the plant to do this. 

Mr. Ramey. Or any changes which do not cost any money or sub- 
stantial amounts of money. 

Mr. Davis. Since we are paying for the plant, I think we have a 
legal right to approve almost anything in connection with these proj- 
ects, since it is Government money. But I think we would try to car- 
ry out the projects in such a way as to give these people as much lee- 
way as they can take in carrying out the project. If it starts going 
off into left field, I suspect you would find we would get into it very 

rapidly. If it doesn’t, and seems to be going properly, I think we 
would give them very considerable meray 

Senator Pastore. But at any rate, the AEC will be very much in 
the picture with relation to the eden of these projects be- 
cause of their very nature and the fact of the matter remains that this 
is not a situation where once you have put your name on a piece of 
paper that you are going to forget it and then the exclusive authority 
and supervision will be theirs. Am I right or wrong? 

Mr. Davis. That is right. One thing I think you should bear in 
mind is that the manufacturers who have proposed these plants to 
the cooperatives and to the municipalities have done this on the basis 
of ceiling or fixed price proposals. In this type of contract: they 
then have somewhat more latitude with respect to what they w ill sup- 
ply under a fixed or ceiling price arrangement than if this was on a 
cost plus basis. 

Senator Pastore. There is a certain amount of their money in this 
thing, too. 

Mr. Davis. That is correct. 

Representative Hortrrerp. While they may be dealing through the 
cooperative management, they are actually dealing with vou because 
vou are putting up the money. Again I come back to the question, 
Do you retain the legal right to step in notwithstanding this interme- 
diary, which is the cooperative management group, and direct the 
machinery manufacturer as to how he shall operate? 

Mr. Davis. We certainly have the legal right to take any action 
which is consistent with the contract that they have for supplying the 
plant. If they have a contract to supply a plant on a fixed-price 
basis, we certainly have some rights to review the design and to make 
sure that it is acceptable and in conformance with their proposal. 

Representative Horirrerp. And if major changes are offered, they 
offer them to the cooperative, but the cooperative comes to you for 
acquiescence ? 

Mr. Davis. We would require that they come to us and tell us the 
pros and cons and what their judgment is, and if it looks all right to 
us, we would expect to approve it. We would try to make them make 
a thorough review of it and tell us as best they can. 
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Representative Hoxtrtetp. I believe as long as the Government is 
spending the money, regardless of what the intermediaries you may 
have between you and the actual contractors who build the plant, if 
you do not retain full legal control of it, that you are abdicating part 
of your authority as a government agency. T don’t believe you are 
doing that. 

Mr. Davis. No, sir. 

Representative Hoxirrevp. I think the contract as written will place 
complete veto power and control of research and development both 
preconstruction and postconstruction in your hands on the basis that 
you are furnishing the money both for the preconstruction research 
and development and the operational research and development. 

Mr. Davis. Yes, sir. 

Representative Hoxirtevp. If it is on any other basis, I think the 
committee should know it right now. 

Mr. Davis. The point I was trying to make, Mr. Holifield, is that 
we do have these rights and will have these rights under the contracts. 
But we would hope that we would not have to exercise them, and 
we would be able to allow these people to take as much responsibility 
as they could in carrying out the projects. 

Representative Horirrerp. I understand your hopes and I share 
your hopes. But when we go to the floor for appropriations, this is 
a point that we will have to know. We will have to know whether the 
Government is retaining control of funds to be expended or whether 
they are turning it over to an intermediary without right of veto or 
without right of control. 

Mr. Davis. We certainly have the rights to exercise. 

Representative Hotirtetp. I am forced to draw the conclusion from 
this interchange, then, that such directional services or contribution 
as can be made by the cooperative management is purely advisory and 
nominal in nature. 

Mr. Davis. Mr. Holifield, I was trying to make the point that al- 
though we had these legal rights that we certainly were hoping that 
we would find that these people did actually exercise this manage- 
ment for us and that they would not be acting in actual practice, 
merely as advisors but they would take hold of these projects and run 
them and we would be able to let them do this. 

Representative Core. Mr. . hairman, I am curious to hear the Com- 
mission’s reasons why they can justify the use of public funds on a 
more generous basis or more eden antageous terms with respect to co- 
operatives than the Commission makes available to private operators, 
which I understand to be the situation. 

Mr. Fievps. Mr. Cole, this may be the situation as we have arrived 
at here. 

Representative Coir. That is the situation, is it not, with respect 
to these four projects ‘ 

Mr. Fierps. I would say “Yes.” 

Representative Coir. The terms being offered to the cooperatives are 
considerably more advantageous in terms of cost to the Government 
than are made available to the private project operators. 

Mr. Frexps. I agree, Mr. Cole, but it came about in the manner that 
I attempted to delineate in answer to Senator Pastore’s question, 
which was that we recognized in the second round that these smaller 
size reactors—they were going to be more expensive and therefore one 
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of the offers was to grant. assistance by making contributions toward 
the capital cost of these reactors. 

Representative Coz. If a private operator wanted to build a small 
reactor, could he come to the Commission and expect to get the same 
generous terms that are made available to cooperatives ? 

Mr. Davis. He could have under that second round invitation. We 
have four proposals remaining that we are negotiating on that were 
received as a result of that invitation. The invitation is no longer 
current. We have no invitation for such proposals out at this time. 

Representative Core. These three remaining ones, are they co- 
operatives ? 

Mr. Davis. You mean of the 4 remaining in the second round or do 
you mean the 3? We received seven proposals. I am confused here, 
sir, as to what the “three” is you are asking about. 

Representative Corr. We have four before us? 

Mr. Davis. Yes, sir. 

Representative Coir. All of which are cooperatives / 

Mr. Davis. No. One is a municipal. 

Representative Core. What were the three others? Were they co- 
operatives or municipals? 

Mr. Davis. Two were municipals and one was the University of 
Florida. The city of Holyoke, the city of Orlando, Fla. 

Representative Corr. Are those still alive? 

Mr. Davis. No, sir. 

Representative Corr. I still have not received a satisfactory answer 
as to the justification of making more advantageous terms to coop- 
eratives. You have based it on the fact of the size of the reactor. 
Did it just so happen that the prospective concerns in the second round 
were 6 cooperatives or municipal plants and only 1 a privately owned 
operation? Was that just happenstance? 

Mr. Fretps. I am not sure it is just happenstance. These were the 
only proposals that we received so we proceeded on the basis that 
there was no desire on the part of other industrial firms. 

Representative Corr. If those are the only proposals you received 
then it was a happenstance. 

Mr. Frevps. In those terms; yes, sir. That is what happened. 

Representative Hortrretp. I think Mr. Cole has brought up a very 

valid point here and a point of discrimination. It seems to me in 
favor of the cooperatives. 

Mr. Fretps. You understand, Mr. Chairman, that this invitation 

vas open to all that wished to submit a proposal. 

Representative Houiriep. I underst: and that. It is the power of 
the Commission to open and close its invitations as it sees fit. They 
can extend them and I think they have in some instances. TI think Mr. 
Cole’s question is a pertinent question. If some small private-power 
company wanted to come in would you advance to them this same type 
of program? Would you give them the same benefits, in other words, 
that you have given to the cooperatives, and if not, why not ? 

Mr. Fretps. Had they submitted a proposal under the second round 
that met the criteria and was of the type which we felt should go for- 

yard, they would have received the same treatment I presume. 

Represent: itive Horirretp. There is no contemplation on your part 
of opening up a round which would provide for privately ow med utili- 
ties to come in and obtain this type of arrangement ? 
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Mr. Frevps. The only open invitation at the moment is the third 
round. 

Representative Horrrrmetp. And the third round does preclude this 
type of arrangement. 

Mr. Freips. It does not offer a contribution toward the capital cost 
of the reactor. 

Representative Ho.irrerp. You have an element of furnishing 
money for construction here in the second round which you do not 
have in the third round; is that not right ? 

Mr. Fretps. That is correct, sir. 

Representative Horirrevp. That is w hy some of these cooperatives, 
once having obtained discriminatory advantages on their part, have 
now come in and complained because the third round apparently ex- 
cludes them. We have had complaints and it has been in their papers 
and magazines that the third round does exclude the cooperatives. 

Mr. Freips. Yes, I understand there has been criticism on that point. 

tepresentative Hoxrrrenp. I do not join in that criticism, I might 
say, but I am just recounting the facts. Would you again advance 
even to other co-ops a second round proposal ? 

Mr. Fretps. None is contemplated at this time. 

Representative Hotirrerp. In other words, you got into something 
here that you really did not realize what you were getting into. 

Mr. Fretps. Our judgment at the time was that it would take a 
contribution to the capital costs of these small plants if they were to 
go forward. We did not realize that the proposals would all end up 
with cooperatives or small municipalities at the time that we issued 
the invitation. 

Mr. Davis. Could I say one other word on that, Mr. Holifield, and 
that is that I think the four plants we have probably represent the bulk 
of the types of small plants we feel would be worthwhile to carry as 
development projects at this time. If it should turn out later that 
there are other types of small plants that we felt ought to be built, we 
might again have a similar kind of invitation. 

Representative Horrrrep. Would you say the proposed Florida 
pli int would come somewhere in the neighborhood of the size of the 
Consumers Cooperative of Nebraska ? 

Mr. Davis. Are you thinking of the one proposed by Orlando? 

Representative Horrrrerp. The so-called Zinn type. I understand 
you have had a proposal from Florida under the third round. 

Mr. Davis. That is correct. 

Representative Horrrrmenp. I believe Dr. Zinn is the consultant in 
that case. 

Mr. Davis. Yes. 

Representative Horirmeip. What size plant is that ? 

Mr. Davis. That is a net electrical output of, I believe, 136,000 
kilowatts. 

Representative Honirretp. That is quite a bit larger than Consumers 
of Nebraska. 

Mr. Davis. About twice the size. 

Representative Horrrrerp. So that would not come into the size 
category. 

Mr. Davis. No,sir. Those types of plants would, by their nature, be 
quite large plants. 
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Representative Corr. What is the size range of the second round ? 

Mr. Frevps. From 5,000 to 40,000 electrical kilowatts. 

Senator Gorr. Mr. Chairman, the questions and answers yesterday 
and today seem in a large measure to clarify the status of the round 
two proposals, particularly the summary statement of General Fields 
thismorning. But there is one thing that is not clear in my own mind. 
I would like some information on the value of and the need for these 
particular types of projects at this particular size. It may well be 
that this committee will be faced with the decision whether they go 
forward under the present method or if we find it is impossible to go 
under that whether the committee will approve a proposal by the 
Commission that they go forward under a different method. 

If this is a proper time I would like to have it. If it is not the 
proper time, when that time comes I would like to have some infor- 
mation on the value of these particular types of projects as to the 
technique and size. 

Representative Horrrmxp. I think this would be a good time, Mr. 
Davis, for you to give the reasoning of the Commission in the selection 
of these four. Tell us about them; tell us why you think that these 
4 were the important 4 and respond to Senator Gore’s question. 

Mr. Davis. As I understand Senator Gore’s question, one of your 
questions was about the value of small-size plants and their need 
generally. 

Senator Gorr. Yes. I donot mean to confine it just to the domestic 
field. I am also perfectly willing for you to go into the foreign 
angles of the program. I know generally in some parts of the world 
a 10,000-kilowatt reactor would be quite a sizable em ibution to the 
Nation’s power. That would be true in the Middle East, Africa, and 
some places in South America. I am perfectly willing for you to 
encompass the whole program. 

It seems to me from the clarification that we have had the committee 
may well be faced with some basic decisions as to going forward with 
these particular projects. I would like to know and TI am sure the 
committee would like information on the importance of the projects. 

Mr. Davis. I was hopeful you would answer your own question 
there for awhile, Senator. I think you have pointed out certainly 
the value and need for small reactors in some areas. I think I would 
like to say at the start that there is considerable uncertainty about 7 
relative cost of small nuclear plants as compared to big ones and i 
relationship to conventional plants. One rather basic question that 
perhaps this kind of program will help to answer is how much more 
expensive are small plants as compared with big ones and taken into 
relationship with conventional plants. 

There is really no very good data on this. Numberwise around 
the world the bulk of the plants that are used outside of the highly 
industrialized countries are certainly in this particular size range. 

I do not have the figure with me and I believe we supplied them 
to the committee last year at one point. We did make a survey of 
the general size ranges of conventional plants used around various 
countries of the world, which did show a preponderance of need for 
plants in size ranges of 5,000 to 40,000 kilowatts. Although even 
in this country the large bulk of the power production is from large- 
size plants today, I think you will find, again analyzing figures I don’t 
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have with me, that numberwise there is still a fairly high percentage 
of small pl: ints and there are in fact quite a large number of them 
still being built today. 

I might add that some of the larger private utilities still do build 
in some cases relatively small-size ‘plants, where they have to serve 
a need in a remote location or where the economics of supplying 
power in a particular area work out to indicate a small plant. 

So it certainly has been our feeling that these are plants that are of 
a particular interest to one segment of the power industry, namely, 
the cooperatives and municip: ilities. They, by their nature, use rela- 
tively small plants and they have been particularly interested in 
verifying the economics and possibilities of these small-size plants. 

The second round was fairly definitely directed tow ard assessing 
the possibilities for these small plants primarily in the United States, 
but with the realization that, if they turned out to be successful, they 
would be particularly useful abroad as well. So we have had the 
feeling that this is an area, that although we felt costs might be 
relatively high, we should explore and find out what the possibiliti les 
really were. 

When it came to considering the various proposals that we had, 
we had actually these seven proposals. <As I tried to explain yester- 
day, one of our basic thoughts on this has been that we were trying 
to make applications of relatively well-developed information to 
semicommercial or prototype plants. So we did finally exclude from 
consideration the Holyoke proposal which was for a gas-cooled, gas- 
turbine reactor, which we felt was too many years off to be considered 
and for which there was no real basic technology. We also excluded 
the Orlando, Fla., plant which was a liquid met: al fuel reactor similar 
to the experiment still under design by Babcock & Wilcox in coopera- 
tion with Brookhaven. This is again something for which we do 
not even have the basic reactor experiment under construction and 
it did not seem reasonable to us to launch into a program of building 
an actual prototype plant of this type. The University of Florida 
proposal was for a very small plant of a pressurized water design 
that did not seem to be consistent with what we were trying to 
accomplish. 

When we came to the other four, I think, as we mentioned yesterday, 
Wolverine Electric Cooperative, along with Foster-Wheeler, pro- 
posed an aqueous homogeneous reactor which is what we call a burner- 
upper. It simply converts U-235 into heat. It certainly makes 
no appreciable amount of plutonium. On the basis of the cost of 
U-235 this would be quite expensive for a large plant. It would 
have a cost of 3.5 to 4 mills per kilowatt hour simply for the fuel, 
which is too high for a large nuclear powerplant. But if you are 
talking about areas where the fuel costs are high and where you have 
small plants which have high costs anyhow, this does not seem to 
be a bar to having a successful nuclear plant which only burns up 
U-235 in some of these special situations. 

It is also a type of homogeneous reactor that we know how to build 
now. 

sy virtue of using a highly enriched material, this seems to be 
technically pretty well known, whereas the more concentrated solu- 
tions in the dual region reactors have not had the basic work done on 
them. 
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So we felt that the Wolverine project was one which would be apply- 
ing technology which we have and would give us a very interesting 
type of reactor for these kinds of applications. 

To take up the Rural Cooperative Power Association, where with 
the American Machine & Foundry, they proposed an indirect cycle 
boiling water reactor, again we felt this was a very interesting type 
of reactor, particularly for a small reactor. It was the first reactor 
proposed which would eliminate the possibilities of contamination 
of the turbine. There seemed to be advantages in the control system 
in having this intermediate heat exchanger. There seemed to be 
possible advantages in the cost of the system by virtue of having the 
second steam circuit. This has looked particularly good since the oper- 
ation of the experimental boiling water reactor early this year. 

I think our enthusiasm for boiling water reactors has increased 
considerably, and this will help very greatly if they are carrying out 
their particular project. 

Senator Gore. Just now I believe is the first time you used the 
present tense in your answer. I believe generally you told us how 
you felt about these projects at the time they were submitted. You 
have now said that with respect to the boiling water you are now 
more optimistic and enthusiastic than you were. 

What, as you go along, is your assessment of the prospects of the 
value of these projects today ? 

Mr. Davis. I did not mean to imply that this was our assessment 
some past time and not today, Senator. 

Perhaps I am not using quite the proper grammer here. I was try- 
ing to make it a little more objective. 

Senator Gorr. You mean you draw no distinctions about how you 
felt at the time the project was submitted and how you feel now ? 

Mr. Davis. No. I think what I was indicating is that here with 
the operation of a reactor experiment this has increased our interest 
in a certain type. I certainly do not mean to imply that we were not 
interested in it previously. We were. We felt it was an interesting 
experiment, but have felt that the operation of the boiling water reac- 
tor at Argonne has confirmed a lot of what we had hoped about boiling 
water reactors in general. I feel very positive that this is a very 
profitable line of reactor development. 

The other two, the Chugach Aledver Association and the city of 
Piqua are concerned with reactor types which are today not at the 
same stage as the homogeneous reactor and the boiling water reactor. 
The city of Piqua has proposed, with North American Aviation, an 
organic moderated reactor which we feel is a very attractive kind of 
reactor, it will use an organic material as a coolant, and as the moder- 
ator. The design of the reactor looks very similar to that of a pres- 
surized water reactor. The differences are that you do not need 
to operate under the very high pressure that you have with water, 
because even at high temperatures the organic moderated reactor 
has a much lower vapor pressure. The organic material is not as 
corrosive as water is at high temperatures, and would appear to pro- 
vide the opportunity for a compact and relatively cheap and relatively 
highly efficient reactor, particularly in small sizes. 

The fundamental difficulty, as I mentioned yesterday, is that we 
do not know for sure how the organic material will stand up under 
the radiation. We have conducted tests in the materials testing re- 
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actor at Idaho which give us good reason to believe that both the rate 
of decomposition of the material and its effect on fouling up the heat 
exchanger and fuel element surfaces will be quite acceptable. 

We have now completed as far as construction is concerned at 
Idaho what we call the organic reactor experiment. It is being 
loaded with organic material and with fuel and sometime this summer 
we will have an actual reactor experiment which is basically a sort of 
feasibility test to determine how the organic material behaves under 
actual reactor operating conditions. 

If this work is succesful, as we hope it will be, then I think we 
will have a sound basis for North American Aviation to proceed 
with the design of a prototype plant for the city for Piqua. This 
hinges rather heavily on what 1 have called the feasibility experi- 
ment, to see whether the organic material will in fact be suitable for 
use in a reactor. I stress that the advantages of this type of reactor, 
if this is successful, may be quite appreciable. You get around many 
of the difficulties of pressurized water reactors at the expense of the 
use of this material which will decompose. It is merely a question 
of how it decomposes and how rapidly. 

In the case of the Chugach proposal, which was a joint proposal 
by Nuclear Development Associates and the Chugach Electric Asso- 
ciation of Anchorage, Alaska, they propose to combine two relatively 
well-known reactor technologies—that of using sodium as a coolant 
and that of using heavy water as a moderator to develop a reactor 
which can be visualized perhaps as being somewhat similar to the 
sodium reactor experiment at Santa Susana but where the graphite is 
replaced with a tankful of heavy water. 

Senator Gore. What size is this to be? 

Mr. Davis. This would be 10,000 kilowatts. 

Senator Gore. What is the overall cost of the project to be? I 
mean the construction cost. 

Mr. Davis. Under the Chugach proposal ? 

Senator Gore. Yes. 

Mr. Davis. The cost of this would be $13,480,000, plus some portion 
of the $11 million for post construction research and development. 

Senator Gore. Plus some portion ? 

Mr. Davis. Yes, and it also would include a waiver of a fuel use 
charge for 5 years. 

Senator Gorr. What I am trying to do, Doctor, is to elicit some 
guidepost as to the economic feasibility of these particular projects. 
Can you give us an estimate of the total cost of this project, what 
portion of the $11 million, for inst: ice, and place some value on the 
waiver for the first 5 years? 

Mr. Davis. The waiver has been estimated at $790,000 for 5 years 
in total. 

Senator Gorr. What portion do you estimate ? 

Representative Horii tp. We agreed, Mr. Gore, not to go into 
that because the $11 million is a lump sum and they are negotiating 
with the different companies and therefore if we did go into it in 
public and pin them down it would take away from them their power 
of negotiation. 

Mr. Firtps. The specific amount would be submitted to the com- 
mittee, Senator Gore, in accordance with the 45-day provision that 
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is contemplated once it is finally negotiated. At the present time 
this is our estimate for all four of the proposals. 

Senator Gore. I take it when the committee goes into executive 
session to consider what to do about these matters that the Commis- 
sion would have some estimates ? 

Mr. Fretps. Yes, sir. We would have our present estimate allo- 
acted amongst these specifically. 

Senator Gore. If I may make a summary question of your state- 
ment, do I correctly interpret your statement to mean that you do 
consider now in the light of all of your experience the development 
of these particular concepts, types, and projects, as important to the 
development of the art of atomic power ? 

Mr. Davis. Yes, Senator Gore. 

Senator Gore. I think that answers my question, Mr. Chairman. 

Representaitve Houirrerp. Mr. Price. 

Representative Price. Your allocation of construction funds for 
the projects was not limited entirely to the second-round projects? 

Mr. Davis. We have not under the power demonstration program 
offered any construction funds. 

Representaitve Price. I was under the impression that you were 
building a reactor for the Consumer Public Power district. 

Mr. Davis. I am sorry; yes, we are. 

Representative Price. Is that not one of the largest ones involved ? 

Mr. Davis. That is one of the largest ones involved. 

Representative Price. On what basis did you depart from your 
original philosophy on this to build a reactor for this project ? 

Mr. Davis. Here again we had made an invitation and the proposals 
that we got, with the exception of Consumers, did not involve as- 
sistance for the construction of a plant. We got into the discus- 
sions with Consumers and found that, although they could make 
a contribution toward the cost of building the nuclear portion of 
the powerplant—which is on the order of $5 million—they would 
build the whole conventional portion of the plant and supply the 
site. 

Representative Price. The Government contribution here is $44,- 
178,000. 

Mr. Davis. This would include the research and development as 
well as the actual cost of building the plant. It was decided that 
this was a type of plant that it was important to go ahead with as a 
prototype plant. The decision therefore was made by the Commis- 
sion to go ahead and negotiate on this basis. You are quite correct; 
it was not specifically spelled out in the invitation. 

Representative Price. You certainly did not contemplate that the 
Government would step in and build the reactors ? 

Mr. Davis. No; we did not contemplate that we would do that. 
We had talked some about what we might be able to do. Here again 
I think we were not very clear at the time we started but this be- 
came crystallized after we had received the proposals. 

Mr. Frexps. Mr. Price, my recollection in studying the history of 
this—I was not directly associated with it at that time—is that at 
that period of time there was considerable desire to push forward 
with a vigorous reactor program. There was an indication that there 
should be a participation program so that industry and Government 
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could move ahead together. In the issuance of the first-round invita- 
tion it was clear that the intent was to provide Government assistance 
in these projects. The actual invitation, if you look at it, does not 
say that assistance in construction is refused. It provides for assist- 
ance in research and development which perhaps would involve con- 
struction. 

After we received the proposals and reviewed this one, it seemed that 
this reactor, as Dr. Davis has said, was one in which there was such 
great interest that we at that time decided that the Government would 
build this plant and contribute markedly to the construction costs of 
it, and then take title to that plant. 

Representative Price. I ccnbamed that the committee will go into 
this in greater detail later on, so I will defer questions. 

Mr. Fretps. Yes, sir. This was completely an oversight on our part 
that there was construction money in here for Consumers. It was not 
intentional, I assure you. 

Representative Pric E. It is a $25 million reactor. 

Mr. Fietps. It is a large one. The project is described in the data 
sheets that we have submitted to the committee. 

Representative Price. That $25 million represents more than all 
the other 4 reactors. 

Mr. Fretps. That is correct. 

Chairman Durnam. Dr. Davis, since you have made a decision for 
the need of relatively small-producing reactors under the present pro- 
cram, they can be developed on any large-scale production of power. 
You can blow them up to 200,000 kilowatts, can you not, or as you 
have a limit on these types of reactors ? 

Mr. Davis. I think in some cases it is quite probable that other 
versions of the same general type could be built into very large re- 
actors. On the other hand, it is not clear that they would be ad- 
vantageous or as advantageous as large reactors as they may be for 
small reactors. In some cases [ am not sure they could reasonably be 
built as large-scale reactors. This changes somewhat because at one 
time we felt that the organic moderated reactor probably would be 
most suitable for small reactors and probably would not look very 
attractive for large reactors. 

North American now thinks that this might even look pretty good 
for large reactors. I think you have to expect in looking into the 
future of the nuclear- power business that very probably ‘the kinds 
of reactors that are most successful for very large powerplants will 
not be the same as those types which are most successful for inter- 
mediate powerplants, and again these will probably be quite different 
than those that may be useful for very small ones. I am not trying to 

say that there are necessarily three precise classes. It has cert ainly 

been our feeling that it will turn out that one type of reactor is best 
for one application and some entirely different reactor may be useful 
for some entirely different application. There is not going to be a 
“most successful” nuclear powerplant. 

Chairman Durnam. Then you don’t expect to come out in this pro- 
gram with any large producing power reactors. I mean large in 
terms of 3 or 4 hundred thousand kilowatts. 

Mr. Davis. You are speaking only of the second round ? 

Chairman Durnam. I am speaking of the 4 types that you have 
heen talking about. 
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Mr. Davis. The 4 types in the second round ¢ 

Chairman Duruam. Yes. 

Mr. Davis. I am doubtful that any of those, except to the extent 
that the boiling water reactor is one of a class of boiling-water reactors, 
might turn out to be useful for the very large plants. This is some- 
thing that I simply would not even really know how to predict for 
sure. 

Chairman Durnam. Do you recall, General Fields, the estimated 
cost on these 4 types of reactors ? 

Mr. Fietps. In the second round ? 

Chairman Duruam. In the second round; yes. What was the 
estimated cost directed to the 4 types? 

Mr. Frevps. For all 4 of them ? 

Chairman Durnam. For all 4 of them. 

Mr. Frevps. Our second-round authorization that we are request- 
ing is in the amount of $45 million. This amount is for authorization 
of appropriations, including construction and research and develop- 
ment. To that would have to be added some $10 million, which repre- 
sents the contribution on the part of the cooperatives to the cost of 
the conventional parts of the plants. 

Chairman Duruam. That is the estimate you made, then, so far 
on the cost of these 4 different type reactors which we have been talk- 
ing about ? 

Mr. Frevps. As far as I know this is our current estimate; yes, sir. 

Chairman Durnam. It is your current estimate ? 

Mr. Fietps. Yes, sir. 

Representative Cote. That would indicate that you had a previous 
estimate. 

Mr. Fre.ps. This is somewhat more than it was perhaps 6 months 
ago. I would have to go back and check the record. This is our cost 
estimate on these 4 reactors at this time. 

Chairman Durnam. What I want to know is the original estimated 
cost and the cost as you estimate it as of today. I want to see how 
much these 4 different types of reactors have gone up while we have 
been discussing them since last year when you began the program of 
these 4 type reactors. 

Mr. Fretps. Yes, sir. I don’t have the information now. I will 
have to obtain it. 

Representative Ho.irre.p. I can give you some information. ee 
city of Piqua reactor in the 202 hearings, you gave us a figure of $ 
million plus. Then in your sheet that you gave us on June 10 you 
have $7,510,000. In your presentation here you have $7,965,000. In 
your original Chugach presentation in the 202 hearing you had 
$7,350,000 plus, and today you have $13,580,000 plus in your tentative 
amounts for authorization. I do not know what you have in your 
presentation. 

Mr. Davis. Mr. Holifield, some of those earlier amounts are not on 
the same basis in that the current estimates include research and de- 
velopment which was not included in the cost of building the reactors 
which is, I think, what some of the earlier figures related to. 

ene ative Horrrretp. I was giving you the totals which you 

gave us in 202 hearings which did include research and development. 


Chairman Durnam. Will you furnish that for the record ? 
Mr. Fretps. Yes, sir. 
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Chairman Durnam. What is the total ? 

Mr. Frevps. $45,435,000 is requested for authorization for the second 
round. 

Chairman Duruam. All I want to know is what was the estimated 
original cost compared to what you asked in the appropriation last 
year. 

Mr. Frevps. I will do that. 

(The information referred to follows :) 


Comparison between original and current estimates of costs for nuclear 
powerplants in second round 


Wolverine Electric Cooperative Association : 
Original estimated cost: 


a aceasta 
Electrical generating fac iliti Bite Bt ee ae 739, 000 
TN a is ctecta cssccs sth rin So acters wii agence wa aed ge ated: cameiane 3, 574, 000 

Currently estimated cost: 
UO ac a kta dletcaradee iste tatecdansieetie ane 3, 837, 000 
Blectrical generating facilities... ..cnicen ccccddienmaiemns 757, 000 
PN a a etl 4, 594, 000 


Rural Cooperative Power Association (Elk River) : 
Original estimated cost: 





I aii tA i i ok ca aa denna abit dite aadenteats eitnclabe Ovacapaii 3, 760, 000 
Land, buildings, and supporting facilities___._.........._____ 700, 000 

ai aa noe otek cecal, Mieecaikae Mico oaeacaxcaw Walia dan pene 4, 460, 000 

Currently estimated cost: 

Oe Ie ene ee oe ae ee tee: Seen ee nee 5, 686, 000 
Bs sivas hice scavenge ae ok Grteden ansaai ntnen a aatananetiew eae 700, 000 
Biectvica! Peneratind FACOG cn nc cin eeicisses Serene ere eaten 1, 750, 000 

NN sia eah cece iin gi ladies taille mania tac abig eal aciaitmanib aia 8, 136, 000 


Chugach Electric Association: 
Original estimated cost: 


a cisiclctisats cs chs balsiih kis sails a sda os aaah aR Se 5, 500, 000 
pol Style Wg Sl ts 5 | ee a 1, 850, 000 
bss sins as toe Sasha cages inicio better adeno ac dence ees 7, 350, 000 
Currently estimated cost: 
Tt 6, 729, 000 
PHOCCHICal Were rate LOCC i a a i ein cistinis decoemktsnncincearmm ere 1, 850, 000 
AONE isis sid ie ata La ipa ds Ws alah acoeba aP ean bole ses Same aapaetasaeltatied 8, 579, 000 
City of Piqua, Ohio: 
Original estimated cost: 
Rte ee ee ee ee. 4, 010, 000 
Land, buildings, and supporting fac ilities i esc doch steak eh abn chara batcgonts 580, 000 
Miectrical generating facilities... snc seidcnnnGncuck 1,031, 900 
Total__ I a kaa I ae ta i eapisihedasiaadicns 5, 621, 000 
Currently estimated cost: 
ar ye octal coke Ruel tee eee ee 4, 010, 000 
Land, buildings, and supporting fac itis tbidiitintois 580, 000 
Electrical generating facilities__........____..--_-_-__-_ 3, 375, 000 


Total eri tadiig) Sakari bora atetcn ee 7 965. 000 
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Representative Horirretp. You will have to come in for more in 
succeeding years because with the Consumers alone you have an obli- 

gation of around $44 million. 

Mr. Davis. This is for the second round. 

Mr. Fretps. The figure of $45,435,000 which I gave Mr. Durham is 
for the second round. 

Representative Honirrenp. That is right. And Consumers is in 
the first round. 

Mr. Frevps. We are asking here in this authorization for the total 
amounts that we contemplate need to be authorized for the contracts 
as presently visualized, 

In other words, if these go through on the present basis, we would 
not require an increase in authorization unless something unusual 
happened between now and next year. 

Representative Hontrietp. Before we leave - second round, you 
mentioned the Holyoke, Mass., application. I understand there is 
quite a little dissatisfaction from the testimony that w as given in 
the 202 hearings and other information that has been given me, on 
the part of the Holyoke people, in the way they were treated by the 
AEC. Would you care to make any statement on that before we 
leave this? 

That is 1 of the 3 that you turned down. Would you care to make 
any further statement on that? 

Mr. Davis. I think all I can say on that is that they made us a pro- 
posal and we spent, I guess, a total of something like 9 months trying 
to arrive at a basis on which it might be possible to go ahead and 
were simply unable to do so. 

Representative Horirrmenp. Did the AEC at any time advise or 
encourage them to study this particular type of reactor? 

Mr. Davis. No, sir. 

Representative Hortrrerp. They selected it on their own, this type 
of reactor, after consulting, I suppose, with industry ? 

Mr. Davis. That is my understanding. 

Representative Hotrrrerp. This was not indicated as one of the 
reactors you were interested in? 

Mr. Davis. To the best of my recollection we did not ever indicate 
this was a type of reactor we thought was suitable for this type of 
a program. 

Representative Horirretp. Your final basic consideration in dis- 
approving it was that it was a type which you felt had not been devel- 
oped far enough for practical construction ? 

Mr. Davis. That is correct. When they originally proposed it we 
indicated that we felt it was pretty advanced and we would have to 
consider it. We went ahead and tried to work out some of the other 
portions of the arrangement and after considering the various tech- 
nical problems involved and the probable length of time required 
to carry out a development and research program, we simply con- 
cluded that it was not suitable for this type of a program. 

Representative Hortrrerp. What type of reactor was it? 

Mr. Davis. They had proposed a high temperature gas-cooled re- 
actor which would operate a closed-cycle gas turbine. 

Representative Horirrecp. Graphite or heavy water moderated? 

Mr. Davis. I don’t recall that we knew enough about it to say for 
sure exactly what the moderator might be. I have been informed 
it was graphite. 
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Representative Horrrrerp. Is that roughly the same type of re- 
actor that Dr. Zinn’s Florida group is now proposing ¢ 

Mr. Davis. No, I would say it was quite different. 

Representative Horirretp. Dr. Zinn was not their consultant? 

Mr. Davis. Not to the best of my recollection, sir; no. 

Representative Hortrrerp. Are there any further questions on the 
second round ¢ 

Representative Corz. Mr. Chairman, I would like to inquire to clear 
up my own memory. 

PRDC isa nonprofit sponsor of that project; is it not ? 

Mr. Frexps. Yes, sir. 

Representative Coin. Tell me with respect to Yankee Electric Co.; 
is that also a nonprofit association ¢ 

Mr. Davis. I don’t believe so. 

Mr. Fretps. I don’t believe it is nonprofit. 

Representative Coir. Assuming then, as you have indicated, that 
Yankee Electric is a privately owned profitmaking organization which 
is sponsoring the Yankee Electric project, is that the only privately 
owned sponsor of any of the projects in either the first or second 
round ? 

Mr. Davis. Yes. 

Mr. Frevps. Yes; that is true, Mr. Cole. The Power Reactor Devel- 
opment Co, is a nonprofit organization. It is privately owned though. 
It is subseribed by individual companies, 

Representative Coir. That is true of any association. 

Mr. Frerps. Yes. The Yankee is an association of companies also. 

Representative CoLx. But not operating this project for the purpose 
of profit. 

Mr. Fretps. The Power Reactor Development Co. is not. 

Representative Cote. Are the terms of the Yankee Electric com- 
parable to the terms of PRDC ? 

Mr. Davis. With respect to what features? 

Representative Coir. With respect to use of public funds or the 
Commission’s assistance. 

Mr. Davis. Yes. I think the difference is that in the case of Yankee 
they are contracting the development work with Westinghouse and 
in the case of PRDC, the contract calls for research and development 
work to be done by the Commission’s own laboratories rather than 
through PRDC as an intermediary. 

Representative Coir. Yankee is paying for the research that is 
heing done for them by Westinghouse, and PRDC is not paying for 
the research that is done for that project by the Commission; is that 
what you are saying? 

Mr. Davis. No. We have a contract with Yankee which calls for 
the Commission to reimburse them for research and development that 
is done up to a certain amount, I believe $4 million, and also for us 
to conduct about $1 million worth of research and development in 
our own laboratories. 

In the case of PRDC the entire research program that is covered 
hy the contract in the amount of $4,450,000, if I recall correctly, is 
done entirely in the Commission’s own laboratories. 

Representative Cot. The point I am driving at is that it has come 
to my mind that the Commission is engaged in a program which 
might subject it to the charge of being in a position, at least, of favor- 
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ing one group over another. That is, favoring cooperatives over non- 
profit corporation, favoring private utilities over associations, which 
is inevitable of course when you embark on a program, the basis of 
which is negotiation. It just seems to me that the time is not far off 
when the Commission ought to formulate a firm pattern which will 
apply to everybody and remove itself of being subject to the charge or 
subject to the inference that it is playing favorites one way or another. 

Whether it is or not, I don’t say. Cert tainly the opportunity is there 
and certainly one might find that the cooperatives are given far more 
generous treatment than private utility sponsors and if so, then there 
is some evidence of favoritism. 

Representative Hoxirrecp. Are there any further questions on the 
second round ? 

Mr. Fretps. Mr. Cole, may I comment briefly ? 

To repeat again that in these demonstration rounds, our purpose 
has been to secure vigorous and forward-looking research and de- 
velopment projects as opposed to entering into projects for the pro- 
duction or development of an electrical industry i in this country per se. 

I agree as a happenstance as it comes out it looks as though this 
favors one group over another, but the purpose of the second round was 
to enlist the efforts of industrial firms and utility firms, whether pri- 

vate or public, in the development of economic nuclear powerplants. 

Representative Coir. Nobody quarrels with that purpose. 

Mr. Frexps. I understand, sir. 

Representative Corte. Certainly you cannot claim that Chugach 
Electric Association possesses any unusual vigor in prosec uting the 
exploration of atomic development. I do not mean to disparage Chu- 
gach. I could have said the city of Piqua. It does not have any su- 
perior knowledge in the public utilities field. 

Representative Houtrtevp. If there are no further questions on the 
second round we will go to the third round and we understand that 
this is an invitational matter at the present time. 

Would you start and give us a summary of your invitation, what 
the terms amounted to, what the retroactive clause in it means and 
what offers you have had at this time and on what types of reactors 
you have had offers, and any other pertinent information to give the 
committee a summary of where we stand on the third round invitation. 

Mr. Davis. The third round invitation was issued by the Commis- 
sion on January 7 of this year to invite proposals for the develop- 
ment and design and construction and operation of nuclear power- 
plants in the United States, which is the same objective as the pre- 
vious two rounds. This differed from the previous two rounds in 
that no deadline was set for the submission of proposals but instead it 
was stated that we would accept proposals which would contemplate 
the construction of plants and the completion of construction of plants 
by June 30, 1962, with the belief that such plants would have to be 
started some time within the year or 18 months following the invi- 
tation in order for them actually to make such a deadline. 

Chairman Durnam. You changed that 1 year, have you not, since 
the original plan? Didn’t your third round program call for 1961 ? 

Mr. Davis. No, sir. June 30, 1962. 

Chairman Durnam. It has always been 1962? 

Mr. Davis. Yes, sir. With the exception of the homogeneous re- 
actor which I will mention a little bit later. 
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Another difference between the third round and the previous second 
round is that we did not offer any assistance for the cost of construc- 
tion of the nuclear powerplants. 

Another difference was that in this case, since we stated that we 
were particularly interested in heavy water moderated and natural 
uranium reactors we did state that we would consider also waiving 
the use charge on heavy water as w os as the use charge on spec ial 
nuclear materials for a period of 5 years from the issuance of an 
operating license. 

Representative Horrrrerp. Would that be a substantial amount? 
You have already had the waiver of fuel. Now you are going into 
the waiver of moderators. 

Mr. Davis. This would be a waiver of the use charge. The gen- 
eral manager corrects me; it is a loan charge for heavy water. 

tepresentative Horrrreip. Is there deterioration of heavy water 
when used as a moderator? ’ 

Mr. Davis. Any losses, any dillutions, any costs associated with 
these kind of things the people would have to stand. It would only 
be a w aiver of the charges associated with borrowing it from the 
Commission. 

Representative Honrrrerp. What would you estimate the dollar 
value of heavy water for a 200,000 kilowatt reactor / 

Mr. Davis. I don’t know specifically. In general, heavy water 
power reactors of which I have seen the designs have involved the 
use of about from 1 to 2 pounds of heavy water per kilowatt of elec- 
trical output, which would mean that at $28 a pound you would be 
lending material valued at perhaps $25 to $50 per electrical kilowatt 
of output capacity. This can vary markedly in individual reactor 
designs both upw: ard and downward. This would give you a rough 
indication. 

Representative Honirrenp. On a 100,000-kilowatt reactor it would 
be $2.5 million ? 

Mr. Davis. It would be about $2.5 million. This would be the total 
value of the material and not the amount that would be involved 
in any waiver. 

Chairman Duriuam. Since there was a modification in the third 
round in a letter directed to me on June 7 from Mr. Cook, the Acting 
General Manager, explaining the reasons for this, I think it should 
go in the record at this point. 

Representative Horirmerp. Without objection it will be received. 

(The document referred to follows :) 

ATOMIC ENERGY COMMISSION, 
Washington, D. C., June 7, 1957. 
Hon. Cari T, DuRHAM, 


Chairman, Joint Committee on Atomic Energy, 
Congress of the United States. 

Dear Mr. DurHAM: By letter of January 4, 1957, you were informed of the 
Commission’s third invitation to industry for the submission of proposals under 
the power demonstration reactor program. The purpose of this letter is to advise 
you of a modification to this invitation which has been approved by the 
Commission. 

This modification provides that the required completion date for plants 
utilizing aqueous fluid fuel reactor systems be extended from the June 30, 1962, 
date indicated in the invitation to at least June 30, 1963. This extension is 
necessitated by delays experienced in the Commission’s research and development 
program resulting from nonnuclear difficulties experienced with the homogeneous 
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reactor experiment No. 2 at Oak Ridge National Laboratory, of which your 
committee was advised by our letter dated Dee ember 21, 1956. These difficulties 
will delay the operation of this experimental facility about 1 year. Experience 
with its operation will provide an essential basis for subsequent design, construc- 
tion, and operation of large-scale aqueous fluid fuel plants. 

Time had not permitted an evaluation of the full significance of these problems 
in relationship to the construction of a large-scale fluid fuel reactor when the 
Commission issued its third invitation. Final determination of a practical new 
target date for completion of a large-scale aqueous fluid fuel reactor will be 
dependent upon further results from the research and development program. 

The extension of this time limit is applicable only to plants using aqueous 
fluid fuel reactors. If industry does not submit acceptable proposals for the 
construction of reactor types considered desirable and technologically ready for 
full-scale construction, the Commission will, as previously indicated, request 
that the Congress provide funds to initiate such projects on the basis of complete 
Federal financing. The timing of any Commission request for funds to initiate 
a Government-financed project involved a large-scale aqueous fluid fuel reactor 
license will depend upon the determination of a practical new target date for 
completion of such a project. 

Sincerely yours, 
R. W. Cook, 
Acting General Manage? 

Representative Coir. May I ask one of the witnesses to explain the 
difference between a use charge and a loan charge? 

Mr. Freitp. Mr. Cole, we have established charges on the use of 
special nuclear material. Normally in the case of heavy water we sell 
it, but in this case it would be a loan to a company rather than a sale 
They would have to pay for the losses that occur in the use of it. 

Re ‘presenti itive Core. It is a distinction without a diffierence then. 

Mr. Frevps. I think it is a distinction without a difference, and it 
would have to be considered a part of the assistance. 

manent Ns Honirretp. It would relieve the company of a capita! 
investment of $2.5 million on a 100,000-kilowatt plant. It would 
relieve him, I say, of that much of the capital investment. 

Mr. Frenps. If he had to buy it: ves, sir. 

Representative Honirrep. Yes, if they had to buy it. 

Mr. Frevps. Yes. 

Representative Horirretp. When you waive a use charge of 4 per 
cent or $4 million on fuel, you are relieving a plant of a capital 
investment of $100 million, are vou not ¢ 

Mr. Fieips. If that were the charge for 1 year; yes, sir. 

Representative Hoririretp. In other won we are not only talking 
about waiving of the 4-percent value in the cost of money to the 
Government, but we are also talking about waiving the nec one for 
a capital plant investment of 100 percent as compared to the 4-percent 
rental charge. 

Mr. Frexps. They can’t buy fuel, Mr. Chairman. 

Representative Hotirrep. They can’t buy fuel ? 

Mr. Frevps. Our arrangements are for waiving the use charge o1 
this fuel for 5 years. The amount of $20 million in our estimate covers 
the use charges during this 5-year period. 

Representative Kou IFIELD. Yes; that is true. 

Mr. Fretps. If, in your example, that were $4 million per 1 year, 
it would represent $100 million worth of fuel. 

Representative Hortrietp. That is right. We are relieving them of 
a capital plant investment of $100 million. 
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Mr. Fiexps. No, sir. Because to be comparable to our estimate the 
$4 million covering this runs over the whole 4-year period. ‘The amount 
of the capital investment would be something like $20 million. 

Representative Hottrieip. A year? 

Mr. Frietps. No. That is a continuing investment of $20 million 
over the 4 years on which there would be $ $4 million loan charge of 
4 percent. 

Representative Horirrerp. The Chair stands corrected. 

Mr. Fievps. It would have to be $25 million to make it 4 percent to 
come out to $4 million. 

Representative Honirrecp. I made a mistake in multiplying the 
capital plant investment by 4. It is $25 million. 

Mr. Frevps. In that case, if the total waiver of $4 million is extended 
over 4 years, it would represent a $25 million investment for fuel. 

Representative Horirim.p. That is right. I just wanted to clear 
that point up. 

Mr. Frevps. Mr. Chairman, we can’t sell fuel to these companies, as 
you know. 

Representative Hotirexp. I realize that. 

Mr. Frerps. Until the termination of this contract they would be 
paying this use charge for these materials. After termination they 
would have to buy the heavy water. 

Representative Hoririexp. Unless different arrangements were 
made. 

Mr. Frevps. Unless different arrangements develop in the mean- 
time. 

Representative Hoxirrevp. In the letter of June 7 in which you 
notified Mr. Durham that you are extending the time limit on the 
aqueous homogeneous reac tor, this extends your completion date auto- 
matically from 1962 to 1963 on this particular type of a reactor, does 
it not ? 

Mr. Davis. That is correct; yes, sir. 

Representative Hovir1e.p. This, then, affects your testimony before 
this committee, and I am thinking particularly of your Chairman, Mr. 
Strauss’ testimony, in which he said that he would come to the com- 
mittee, I believe, at the end of fiscal year 1958 if you were not success- 
ful in getting private proposals which could be finished by 1962. 

Is the committee to consider that as far as this type of a reactor 
is concerned you have now extended that date of notifying the com- 
mittee to 1959? 

Mr. Frevps. It has a bearing on that question; yes, sir. It is essen- 
tially this. We have determined that at this point we cannot say 
that this plant should be built until we have more experience with 
the experiment at Oak Ridge. It will be a matter of about a yea 
hefore we know, I believe. Is that correct. ? 

Mr. Davis. We don’t expect to have it in operation until later this 
vear. 

Chairman DurHam. That is your prototype plant? 

Mr. Davis. Yes, sir. That is the HRE No. 2 at Oak Ridge. We 
feel that is a most important step in determining what should be 
done next. 

Chairman Durnam. You do not even have a proposal under con- 
sideration for a homogeneous reactor at the present time. 
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Mr. Davis. We do not have a proposal at the present time. It is 
our feeling that even though we were to try to build such a plant 
ourselves we could not possibly make this June 30, 1962, deadline in 
any case. 

Re »presentative Hotirretp, There is no proposal before the Com- 
mission on this particular type? 

Mr. Davis. We have had not a proposal on this particular type. 

Representative Corr. Do you have a proposal of any type in the 
third round ? 

Mr. Davis. We have had two formal proposals submitted to us; 
yes, sir. 

Representative Horrriip. I would like to read this at the present 
time: 

By its letter dated January 3, 1957, the AEC previously advised the Joint 
Committee it would request funds for Government construction of certain 
types of reactors if satisfactory proposals had not been received from industry 
by the end of fiscal year 1958 (June 30, 1958). In subsequent testimony, the 
AEC General Manager stated review would be made at the end of calendar 
year 1957. In the closing paragraph of its June 7, 1957, letter, the AEC indi- 
eates that the target date (whatever it is) will also be extended at least 1 year 
as to plants using aqueous fluid fuel reactors. A decision of the AEC after 
June 30, 1958, to construct such reactors would not be implemented until the 
fiscal year 1960 budget, and the effect of the June 7, 1957, letter is to extend 
also the date for this decision for at least 1 year as to plants using aqueous 
fluid fuel reactors. 

Do you follow that line of analysis as far as the committee under- 
stands to be the meaning of this letter ? 

Mr. Fretps. Yes, sir. 

Representative Hortrreip. Then if this did transpire as far as this 
type of reactor is concerned we could not anticipate any action on it 
until the 1960 budget, and then you would have to advance the num- 
ber of years it would take to complete that type of plant, is that not 
true, to arrive ata completion date? 

Mr. Fretps. This is true; yes, sir. 

tepresentative Horirenp. If it took 4 years, and you ask for it in 
your 1959 request, it would be implemented in the 1960 budget, and 
then it would be 1964 for the completion date, or if it took 3 years, 
it would be 1963. If it took 5 years, it would be 1965. 

Mr. Fretps. This is true. 

Representative Hortrietp. I want to get that on the record just so 
we will have it very clear what the Commission’s position is. 

Mr. Davts. What we have said here is that we must delay at ae 
time everything on the aqueous homogeneous reactor for at least : 
year. 

Representative Horiietp. Now my question is, are you going to 
come in on any other type of reactor and exercise this postponement 
procedure ? 

Mr. Davis. The third round mentioned only two particular kinds of 
reactors as receiving this special kind of treatment. That is the aque- 
ous homogeneous reactor and the natural uranium type of reactor. 
We do not have any basis, so far as I know, at the present time for 
saying that we would do the same thing with the natural uranium type 
of reactor. 

Chairman DurnaAm. If you accept these 2 proposals which are be- 
fore you at the present time, in your No. 1, 2, and 3 rounds, exactly 
how many reactors will you have ? 
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Mr. Davis. We would have 3 under the first round, 4 under the 
second round, and 2 proposals under the third round. 

Chairman Duruam. You would have nine reactors you are partici- 
pating in? 

Mr. Davis. That would be the situation. 

Representative CoLz. Would you accept both of them since they are 
for the same purpose? I assume the two proposals are for the natural 
uranium under the third round. 

Mr. Davis. No. One of the proposals is for a natural uranium 
heavy water moderated gas-cooled reactor, and the other is for an 
advanced type of boiling-water reactor which would operate on light 
water and with enriched fuel elements. 

Representative Coir. Does that come within the criteria of the 
third round? 

Mr. Davis. Yes, sir. 

Senator Gorr. Dr. Davis, I am a little unclear as to the connection or 
possible contrast between your statement with respect to the Wolverine 
project, using some homogeneous method, and your statement now 
with respect to the postponment of the aqueous homogeneous proto- 
type at Oak Ridge. 

Mr. Davis. The Wolverine aqueous homogeneous reactor and this 
other reactor. What I was trying to say earlier was that the Wolverine 
aqueous homogeneous reactor is a reactor which only consumes U-235. 
It is not intended to be a converter which would also make plutonium 
or a breeder which would make more U-2335 or plutonium than it 
would burn up. It is a simple reactor that uses a dilute solution of 
uranyl sulfate and heavy water. It is what we call a burner-upper. 
It is not dependent on the results of the homogeneous reactor experi- 
ment No. 2 except in the general way of additional engineering in- 
formation. For the aqueous homogeneous reactors to which we had 
reference in the invitation we were thinking of large machines of 
the order of 100,000 kilowatts which would be converters or which 
might even be breeders, which would utilize either concentrated solu- 
tions, much more corrosive types of solutions, or which would pos- 
sibly utilize slurries of these materials for which the technology is not 
far advanced. Although they are both aqueous homogeneous reactors 
from the point of view of technology, from the point of view of size 
and what they are intended to accomplish, they are quite different 
things. 

Chairman Durnam. At that point, Dr. Davis, being head of the 
Division, do you feel that the technical knowledge in this field of nine 
you have selected and the one that is more or less in the future, covers 
the field as far as you can determine at the present time with the 
knowledge you have as to usefulness of reactors ¢ 

Mr. Davis. If one also adds in the completely private projects of 
Commonwealth Edison and Consolidated Edison which cover the 
pressurized-water and boiling-water reactors on a large scale, I think 
it would substantially cover those types of reactors which would 
seem to merit this type of prototype construction at the present time. 
It may be that a year from now or 2 years from now we will think 
there are others which are at the stage where this should be done. 

Chairman Durnam. I am not spe: aking of the future. I am speak- 
ing of your present knowledeg of technology in the reactor field. Do 
you feel that this covers the field of knowledge at the present time? 
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Mr. Davis. I think it covers the field quite well. I think it covers 
certainly those which I think it is essential to build. I think it is 
still possible that someone might come and propose reactors to us 
which we would still think would be sufficiently interesting so we 
would want to go ahead. 

Chairman Durum. I agree with you on that. 

Mr. Davis. There is the hard core of reactors that ought to be built 
and there is a larger number of types of reactors which are probably 
profitable to build but for each individual one we would not say it is 
essential. 

Chairman Durnam. What I am trying to get at is this: We are 
trying to put this knowledge to work at some point. We have to 
make up our minds whether or not we are going in business or whether 
we are always going to research. 

Representative Hontrretp. Is it not true, Mr. Davis, that the Com- 
mission last year took this same general position and ruled out the 

gas-cooled type of reactor proposed by Dr. ‘Zinn and this year you are 
in a position where you have changed and vou are cousidering the 
Florida proposal ? 

Mr. Davis. I do not think we ruled it out, Mr. Holifield. 

Representative Horirterp. You took the position that everything 
was being covered that needed to be covered. This year you are 
enlarging the field to another type of reactor. 

Davis. I think we said last year that we were quite interested 
in natural uranium reactors and quite interested in aqueous homoge- 
neous reactors. We felt at the time they should be built and that 
they in fact would be built. I think last year the interest in gas cool- 
ing of natural uranium heavy water reactors was quite low. 

Mr. Ramey. Dr. Zinn proposed it, though, did he not, as one of the 
five types that should be considered for development ? 

Mr. Davis. As one which could be built. I think our feeling is that 
particularly in connection with the natural uranium reactor this is an 
attractive version. I do not know if someone came along and wanted 
to build a heavy water-moderated and heavy water-cooked reactor 
that we would not feel that this was just as attractive. You have the 
choice of the gas cooling and heavy-water cooling. Ido not think it is 
clear to anyone which is more advantageous. 

Mr. Ramey. With respect to the homogeneous reactor of a rela- 
tively low amount of concentration, I think Dr. Zinn in his report and 
testimony to the committee last year also proposed that it might be 
desirable to go ahead with building a large-scale one at the present 
time, because we would get some large-scale technology available for 
private industry ina relatively short period of time. 

In other words, with a large-scale prototype of the same kind that 
Wolverine is going ahead with on a small scale. 

According to the schedule we have discussed, it will be quite a 
while before we go ahead with any large-scale homogeneous reactor of 
the type you are considering. 

Mr. Davis. I cannot speak for Dr. Zinn on that point, Mr. Ramey. 

Senator Gore. General Fields, in view of these postponements and 
the present outlook, I would feel a little more secure if at some relaxed 
and unguarded moment you would remind Admiral Strauss of a little 
undertaking he and I entered into regarding a heifer. 


Mr. Fretps. Yes, I recall. 
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Representative Ho.irretp. Mr. Davis, will you give us the proposals 
under the third round in order? I understand the aqueous homo- 
geneous and natural uranium are the ones. Have you had any pro- 
posals on the aqueous homogeneous ¢ 

Mr. Davis. No, sir; we have not. We have had some discussions 
with Pennsylvania Power & Light and the Westinghouse people about 
their project, but they have not come to us with a proposal. 

Representative Hotirerp. How about the natural uranium? 

Mr. Davis. ‘This is a reactor proposed by what they call the Florida 
nuclear power group, which is Tampa Electric Florida Power, and 
Florida Power & Light. 

Representative Hotrertp. The ones who have retained Dr. Zinn as 
consultant ¢ 

Mr. Davis. General Nuclear Engineering, of which Dr. Zinn is the 
president, is their consultant. 

Representative Houirieip. What is the status of that? Has the pro- 
posal arrived at your Commission on that 4 

Mr. Davis. Yes, sir; we havea formal proposal. 

Representative Hontrrrmnip. When did it arrive? 

Mr. Davis. April 30, Lam told. 

Representative Hotirretp, You are considering this now ¢ 

Mr. Davis. We have it under consideration at the present time. 

Representative Honirm.ip. You have not either approved or dis- 
approved it as yet ¢ 

Mr. Davis. ‘That is correct. 

Representative Honirietp. Do you care to speculate as to what your 
action will be, or would that be proper / 

Mr. Davis. I would not care to speculate on it. 

Representative Cote. Since you are in the realm of speculation, 
Doctor, can you speculate why it is that the Florida group which 
has Dr. Zinn as its consultant did not submit a proposal with respect 
to the aqueous homoge neous type of a sort which Dr. Zinn thought 

e Commission should proceed with a year ago 

“Mr. Davis. I would prefer not to speculate on that either. 

Representative Core. It presents a rather intriguing area for 
spec ul ition. 

Mr. Fieips. Mr. Chairman, so there is no misunderstanding, there 
are other possibilities that can be proposed under the third round. 
You know this. We actually have received another proposal under 
the third round that I think Mr. Davis should come to. 

Representative Hoiirretp. The record must be complete if it is 
going to be a record. 

Mr. Frevps. We so intended. You were asking about the two 
specific ones that were cited. 

Re ‘presentative Howirrevp. In the invitation. 

Mr. Fretps. They were cited only on the basis that at the time the 
proposal was announced it was our judgment that they should be 
ready to be built. The development was of such a nature that if 
industry did not take hold of those two, we would come in for authori- 
zation to build those two. The third round itself offered research and 
development assistance for any power reactor proposed, provided it 
met the criteria of being an advancement of the art and a useful 
thing to do, in our judgment. 
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We have received one other which I think Dr. Davis should tell you 
about. 

Representative Hoxirretp. Very well. 

Mr. Davis. I think we should also say that we expect that we will 
get additional proposals. Because we speak only about these two 
does not indicate that we may not get some more. The other proposal 
that was submitted was from the Northern States Power Co. and this 
was submitted to us on May 15. This is for an advanced boiling 
water reactor with a net electrical output of 66,000 kilowatts. It is 
intended to be a very compact boiling water reactor feeding the steam 
produced directly to the turbogenerator and utilizing a pumping sys- 
tem inside the reactor vessel to obtain very high heat transfer rates 
in a very compact core. They further intend to use aluminum-clad 
fuel elements which would be exploiting some of the technology 
developed by Argonne to try to use cheap aluminum cladding in plac e 
of stainless steel and zirconium, which are expensive for water-type 
reactors. 

Representative Corz. What is the third one you were going to 
mention ? 

Mr. Davis. I am sorry, Mr. Cole, I do not believe I said there was a 
third one. 

Mr. Fretps. There have been two proposals received under the 
third round, Mr. Cole. I believe he has mentioned both of them. 

Representative Corr. I misunderstood you. I thought General 
Fields that you were going to ask Dr. Davis to tell us about the third 
proposal. 

Mr. Fretps. No, sir. The second proposal received under the third 
round. This is the Northern States Power. 

Representative Horirrecp. You are considering that ? 

Mr. Davis. Yes, sir. 

Representative Hoxtrrerp. Is there any such reactor in existence at 
this time ? 

Mr. Davis. There is none that is very similar to this one. 

Representative Horirretp. The Arbor. 

Mr. Davis. That is still in the proposed stage. It would not be 
similar in any case. It is not similar except in general type to the 
borax or experimental boiling water reactor at Argonne or the GE 
reactor at Vallecitos. 

Representative Hotnirretp. So there is no prototype or experi- 
mental reactor of this type at the present time ¢ 

Mr. Davis. There is no prototype of this particular reactor. These 
other experiments serve as the foundation which enable this kind of 
thing to be done. 

Representative Hortriery. There is no prototype of the natural 
uranium heavy water gas-cooled reactor at this time ¢ 

Mr. Davis. No; not at this time. 

Representative Horirrm.p. And there is no experimental reactor 
similar to the one that Dr. Zinn proposes. 

Mr. Davis. There is no experimental reactor which is similar to it, 
but here again in connection with the heavy water there is a consid- 
erable amount of technology of handling heavy water in connection 
with the Commission’s plants and there is a great deal of technology 
of pressurized water in connection with the power program. Of 
course, heavy water and light water do not differ appreciably in their 
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corrosion and things of this sort. On the gas side, the gas cooling of 
the fuel elements is a technology which does require a considerable 
amount of development. There is no experimental basis for it at the 
present time as a reactor experiment. 

Representative Horirrmxp. I have one more question before we ad- 
journ until 2 o’clock. 

How does the Zinn reactor—I will call it that for short 

Representative Cots. Which are you talking about ? 

Representative Horirmrp. The natural uranium heavy water pro- 
posal I am speaking of, by the Dr. Zinn group, and gas cooled. 

How does that differ from the British gas cooled ¢ 

Mr. Davis. Fundamentally the British use the graphite for moder- 
ation and the General Nuclear Engineering re: actor would use heav y 
water. 

Representative Hotmtevp. Is that the substantial difference ? 

Mr. Davis. This leads to almost 100 percent different design in 
almost every respect of the reactor. The only real point of similarity 
is the fuel elements and even these appear to be likely to be consider- 
ably different. They might use the same materials but they will 
surely be different sizes and different shapes. 

Representative Hortterp. Mr. Ramey suggests this question and 
I think it is pertinent here. 

Have you had any proposals or any discussions in regard to a nat- 
ural uranium reactor which is heavy water moderated and water 
cooled rather than gas cooled ? 

Mr. Davis. We did have very brief discussions with one group who 
later dropped this particular idea. It had also been proposed to them 
by Dr. Zinn. 

Representative Horirmrp. That was just a discussion. It did not 
get to the point of a proposal ? 

Mr. Davis. No; this never did get to the point of a proposal. 

Representative Ho.irrevp. The committee will reconvene in this 
room at 2 o’clock and we are faced with a situation on the floor which 
may possibly require early adjournment—either early adjournment 
or recesses from the standpoint of voting this afternoon. But we are 
going to try to go ahead to complete these hear ings. 

(Thereupon, at 12:25 p. m., the committee recessed, to reconvene 
at 2 p. m., the same day.) 








AFTERNOON SESSION 


Representative Horiretp. The committee will be in order. 

The subcommittee will continue its hearing this afternoon with 
AEC staff witnesses on the AEC civilian reactor program. 

At this time I would like to make public the future schedule of the 
hearings. I will ask Mr. Ramey to read it. 

Mr. Ramey. For the first-week hearings. There was yesterday's 
hearing of June 12 which was on civ lian reactor program, particu- 
larly the cooperative program; Thursday, June 13, today, at 10 p. m., 
the same; 2 p. m., the same. 

On the cooperative program there was the second round and the 
third round and now the first-round program today. 

Then. we jump to Saturday June 15, at 11 a.m., AKC staff witnesses 
on military reactors. That will be in executive session. 
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Second week beginning Monday June 17, at 2 p. m., to consider the 
participants in the second round proposals of the power demonstra- 
tion program, beginning with Chugach Electric Association and their 
equipment supplier, the Nuclear Development Associates. 

At 3 p. m., Rural Cooperative Power Association (Elk River), and 
the American Machine & F oundry Atomics, Inc., their supplier. 

Tuesday at 10 a. m., Wolverine Electric Cooperative Association, 
and Foster Wheeler, their supplier. 

At 11 a. m., the city of Piqua, Ohio, and North American Aviation, 
Ine. 

At 2 p.m. Tuesday, first-round proposals, Consumers Public Powe: 
District, and North American Aviation, Inc. 

At 3 D. m., Yankee Atomic Co. and Westinghouse Corp. 

Wednesday, June 19, at 2 p- m., the third-round proposals will be 
the Florida Nuclear Power Group, and presumably their engineering 
company. 

At 3 p.m., the Northern States Power Co., and presumably, although 
they are not definitely scheduled, their equipment supplier who 1 
believe is Allis Chalmers. 

The third week, beginning Monday, June 24, at 10 a. m., would be 
certain AEC Laboratory installation directors in executive session, 
and at 3 p.m. a similar executive session. 

Tuesday, June 25 we will consider the remaining member of the first- 
round group, namely, the Power Reactor Development Co. I think 
Mr. Holifield has a statement that this was at the request of the Powe1 
Reactor Development Co.—that they be postponed until that time 
because of their commitments in another hearing before the Commis- 
sion. 

At 2 p. m., June 25, we will continue with AEC witnesses, and 
again at 10 a. m. on Wednesday, June 26. This will be presumably 
on the remainder of the AEC reactor program. 

At 2 p.m., Wednesday, June 26, and Thursday, June 27 at 10 a. m., 
would be public witnesses commenting on the particular projects. The 
staff has Stila vcted those who are scheduled in the second-round pro- 
gram and will this afternoon contact the first- and third-round 
participants. 

Representative Horirecp. Thank you, Mr. Ramey. 

Representative Co_n. May I inquire what type of testimony you 
expect to elicit from either the first- or second-round people ? 

tepresentative Horirreip. Section 261 will nore for authoriza- 
tion for appropriations for all of the projects which are in the coopera- 
tive arrangements, either first, second, or third, on which there has 
been a request by Mr. Cannon to explore each one of these and come 
up with a justification for the different projects. 

It was thought by the Chair and the staff that it would be necessary 
to have the AEC testify on these projects and also to get from the 
other side of the partnership agreement their experience with the AEC 
and the status at the present time, their financial ability bs complete 
their arrangements and other pertinent details of the arrangement 
from their standpoint. It is to build if possible the ose of justi- 
fication for these requests for authorization that the hearings are being 
held. 

Representative Corr. If there has been some indication of dissat- 
isfaction upon the part of the cooperatives with respect to the treat- 
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ment given to them by the Commission, or if there has been some 
doubt indicated regarding the cooperator’s capacity to carry out the 
program, I could see that the committee shoal inquire into it. 

But I fancy that these representatives of the cooperators will come 
in and just repeat'everything the Commission has said about the 
project and that will be the end of it. 

Is there any indication of dissatisfaction by the cooperators of the 
terms and prov isions of the particular projects they have set up with 
the Commission ¢ 

Representative Hortrimxp. I have no information one way or an- 
other on that point. There have been rumors around but I have no 
direct information on that point. The committee is not subpenaing 
the witnesses. They are being invited to come in. If they should 
turn down the invitation that is their privilege, I suppose. There has 
been no undue pressure brought to bear upon them. The question 
is—should we go to the floor with an authorization bill until we 
thoroughly explored the matter. I can hardly see the exploration 
being thorough unless we question the cooperative people and the 
people in the partnership arrangements, to determine what their 
positions are. We certainly have been given no information about the 
financial ability of these people to carry through. We want to know 
what the understanding of the cooperative partners are in these 
arrangements. We want to know if they understand their obligations 
and the necessity for furnishing their part of the financing. 

I know of no reason why they should not be brought in to be ques- 
tioned as to the status of their REA loans and other understandings. 

There seems to be, in the presentation of the Commission itself, an 
area of uncertainty in some of these fields. They are still negotiating 
on them. It seems to me that the committee ought to know what the 
arrangements are before they go on the floor and subject themselves 
to questioning by other Members of Congress. If I am going to 
participate in the debate to justify the authorizations, I personally 
want to know what Iam doing. 

Representative Corr. I do not disagree with the chairman’s posi- 
tion. I would want to be in that position, too. 

Representative Honirrmcp. At this time we will consider the third 
round and the first item in the third round we wish to take up is the 
Consumers Public Power District arrangement. 

Mr. Frevps. Mr. Chairman, that is in the first round. 

Representative Horimretp. The third round is finished unless there 
are further questions or statements which the Commission wishes to 
make or the members wish to make. 

Mr. Fierps. I have no further statement at this time, Mr. Chairman. 

Representative Horirretp. I might ask one question. There is an 
item, I believe, of $30 million which is requested as a lump sum by the 
Commission. Can you relate that to a number of specific proposals 
or an estimated number of proposals? Can you give us any informa- 
tion on that? This is one item about which we may receive question- 
ing on the floor when it is considered. 

If you have any further information to give us on that we would 
be willing to receive it. 

Mr. Davis. Not having in hand all of the proposals we might get, 
I don’t think we can say precisely how large the fund requirements 
might be. Our general thinking has been that this would be sufficient 
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for something of the order of 3 or 4 proposals for large-scale, nuclear 
powerplants. 

Representative Horirretp. In the best judgment of the Commission, 
do you anticipate that number of proposals on the third round ¢ 

Mr. Davis. We are quite hopeful of getting about that number: yes, 
sir. 

Representative Horirmpp. As yet you have only been approached 
on two. 

Mr. Davis. As yet we have only received two formal proposals. 

Representative Hotere. But others are being considered. 

Mr. Davis. We know that there are other groups that are working 
on proposals. Some of them are undecided as to whether to make 
proposals or not. I would say there are perhaps 3 or 4, perhaps even 
as many as 5 additional groups, that have indicated some degree of 
interest. 

tepresentative Hortrrevp. It is your best judgment that there will 
be additional proposals ? 

Mr. Davis. It is certainly my hope and my judgment that there 
would be at least one additional one and I hope for more. 

Representative Horirrm:p. Would it be your intention to ask for 
appropriations for this item when you appear before the Appropri- 
ations Committee? 

Mr. Fretps. Yes, sir. 

Representative Horirtevp. Is it your thought that you will need this 
money during the coming fiscal year? 

Mr. Frets. It is our thought that we would. To make an obliga- 
tion on a contract we would need the entire appropriation for the 
particular contract. So we would request appropriations in this 
amount. 

Representative Hottrim.p, So your purpose in asking for this lum 
sum would be in anticipation of proposals which would require ac 
vance authorization and appropriation before the Commission could 
obligate itself on a contractual basis? 

Mr. Fiexips. That is correct, sir. 

Mr. Ramey. Would you be asking for the entire amount for each 
contract or for annual appropriations ? It was my understanding 
that under 261, as amended, you might be funding them annually un- 
der some of these contracts. 

Mr. Frexps. I don’t believe so for this round. 

Mr. Burrows, do you wish to say anything different ? 

Mr. Burrows. We would have to have enough funds to cover our 
contractual obligation. If our contractual obligation was to make a 
certain amount of payments, particularly by reason of subcontracts, 
we would have to have the funds with which to meet that obligation. 
The only case where we are funding annually is where we are . doing 
work in our own laboratories which are funded annually. Our ex- 
pectation is that the majority of these arrangements would involve 
private subcontractors and, in order to make the contracts and make 
them valid and effective, we would have to have the money in hand. 

Representative Coir. Does the $30 million represent your present 
estimate of the total Federal particpation in the third round ? 

Mr. Frieips. Yes, sir; exclusive of the waivers that are in here. We 
estimate $20 million would be involved in the waiver of fuel use 
charges. 
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Representative Corn. So by obtaining the authorization for the $30 
million and the appropriation of that sum you would not be enabled 
to commit the Government to sharing expenditures beyond the $30 
million, whether it would be 8 projec ts or 10 projects. 

Mr. Fievps. That is correct, sir. We would be held within the 
authorization given. 

Representative Corr. The $30 million is for fiscal year 1958, 

Mr. Frerps. That is true; yes, sir. 

Representative Hortrievp. Is it for expenditure in 1958 ¢ 

Mr. Fievps. It is for obligation in fiscal 1958. 

We actually have ineluded this amount of $30 million in our op- 
erating budget which we submitted to the Congress before the pro- 
posed amendment to section 261 of the Atomic Energy Act came up 
for discussion. 

Mr. Ramey. Would the deferral of the homogeneous project have 
any effect on the amount of money required ? 

Mr. Fieps. It would not have any effect on the total ultimately 
required. It could have an effect on the amount of money we need 
in fiscal 1958. It should not have an effect on the authorization as we 
see it because we still hope that it will be a going project in the third 
round, The only point here is that there is a year’s delay in the opera- 
tion of this experiment. 

Mr. Ramey. But your experiment is continuing. 

Mr. Fierps. Yes; we hope it will be in operation at the end of this 
year. 

As was discussed this morning, I would like to have the opportunity 
to submit for the record a statement on this question of when we 
would or would not ask you to authorize money to build this on a 
Government financed basis. This was the subject of discussion this 
morning. I can see where, if this experiment is quite successful, we 
might be back requesting supplemental money before the time—fiscal 
year 1960—that was indicated this morning. 

I would like to give you a corrected statement on that after we have 
had an opportunity to review it. 

Representative Honirrerp. It will be accepted. 

(The information is as follows:) 


Unrrep STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., June 28, 1957. 
Hon, CHET HOLIFIELD, 
Chairman, Subcommittee on Legislation, Joint Committee on Atomie 
Energy, Congress of the United States. 

Dear Mr. Hontrietp: During my testimony on June 13, 1957, before the Legis- 
lative Subcommittee, the timing of a possible request for Government funds to 
construct a large-capacity demonstration plant based on the aqueous homoge- 
neous reactor concept was discussed, As you will note on pages 180-182 and 203 
of the transcript of hearings of that date, we had some difficulty in fixing the 
time a request for construction funds might be made and the time such a plant 
night be completed. This is written to clarify these points and identify what 
effect the possibly deferred schedule on this plant might have on our requested 
fiscal year 1958 authorization for research and development funds in support of 
cooperative programs. 

In the letter dated January 4, 1957, to Senator Anderson advising of the third 
invitation under the power demonstration reactor program, Chairman Strauss 
stated in part: “However, in the event that acceptable proposals from industry 
covering all reactor types which the Commission believes are technically ready 
for full-scale construction do not materialize in fiscal year 1958, either as pri- 
vately sponsored projects or within the framework of the power demonstration 
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reactor program reported by this third invitation, we plan to request at that time 
additional funds in order to proceed with Commission financed and controlled 
projects for completion by June 30, 1962.” 

One of the reactor types referred to was the large capacity aqueous homogene- 
ous type. Since a large plant of this type probably would require of the order of 
4 years in construction (give or take 6 months), it was our hope to have Govern- 
ment funds available on or about June 30, 1958, in the event industry had not 
submitted an acceptable proposal by that date. Quite obviously we did not ex- 
pect that Government funds could be made available essentially on the same date 
that the need became known; hence, our planning involved the following course. 

By January 1958, approximately 1 year after issuance of the third invitation, 
the Commission would probably be aware of all proposals likely to be submitted 
in response to this invitation. It was and still is our plan to review all proposals 
received or known to be pending at that time to determine whether or not it is 
reasonable to expect that the objectives of the third invitation can be achieved. 
If any reactor type which the Commission believes is technically ready for full- 
scale construction is not adequately covered by the known plans of industry, we 
plan to seek supplemental or amended authorization and appropriations for fiscal 
year 1958 or fiscal year 1959 as soon after January 1958 as possible. Assuming 
favorable congressional action, this should place construction funds at our 
disposal shortly before or after June 30, 1958, which would permit adherence to 
a completion schedule of June 30, 1962. 

On June 7, 1957, in a letter to Congressman Durham, I indicated that in the 
case of the aqueous, homogeneous, reactor-demonstration plant we were defer- 
ring the specified completion date to at least June 30, 1963. The point of Com- 
mission decision with respect to proceeding with a Government-financed project 
is, therefore, also deferred about 1 year to January 1959, with the attendant 
possibility of a budgetary supplement or amendment in fiscal year 1959 or fiscal 
year 1960. Again, assuming favorable congressional action, funds could be 
available shortly before or after June 30, 1959, permitting completion of the 
plant by about June 30, 1963. 

This latter schedule is critically affected by operating experience to be obtained 
from the HRE-2. This unit is now scheduled for initial operation in January 
1958, and a decision to proceed with a large-scale demonstration plant could be 
reasonably made after about 1 year of satisfactory operation. Unfavorable 
results could, of course, require a complete reevaluation of these schedules. 

The requested fiscal year 1958 authorization for research and development 
funds for cooperative programs is not affected by this estimated 1-year delay 
in operation of the HRE-2. The possibility of receiving and accepting an in- 
dustrial proposal for research and development assistance in fiscal year 1958 
is not necessarily ruled out. Further, even assuming a proposal is not consum- 
mated until fiscal year 1959, this should not affect the authorization, but rather 
appropriation requirements. 

Sincerely yours, 
K. E. Fretps, General Manager. 

Chairman Durnam. General Fields, are there any uncommitted 
funds from rounds 1 and 2 at the present time? We gave you $50 
million, as I recall, last year. 

Mr. Freips. We gave you a statement on this. There is something 
like $24 million of authorization in fiscal year 1956 that has not yet 
been committed. This was presented as reserved or intended for com- 
mitment against Consumers Public Power District. It is still so 
intended, but has not been committed. I believe there is $15 million 
in fiscal 1957, all plant money, that has been authorized but not com- 
mitted. 

Chairman Durnam. What happens to those funds? 

Mr. Freitps. They will either be merged with this new authoriza- 
tion or whatever other action you might want to take. 

Chairman Durnam. That will be up to the Appropriations Com- 
mittee and not us, because it has already been appropriated. 

Mr. Fierps. Yes; thisistrue. It has been appropriated. 

Mr. Burrows, would you want to answer the question? I was deal- 
ing with authorization. 
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Mr. Burrows. We have had authorized in 1956 and 1957 this $40 
million which was authorized in, lump sum for these purposes. There 
is a question whether, with the amendment to the act which is now 
pending, it would be the purpose of the committee to reauthorize that 
amount which we have, or to take a credit out of the total which we 
have in the proposed authorization act, thereby giving recognition 
to the fact that these funds are to be used as part of ‘the new authoriza- 
tion. 

Chairman Durnam. The committee would be concerned, I think, as 
to what request you are going to make, because that will give you 
unspent and uncommitted funds plus the $30 million. 

Mr. Burrows. No, sir. This is inclusive of the amounts we now 
have available. What I was suggesting is that the committee might 
find that it did not have to reauthorize the $40 million in which case 
youc ould deduct that amount from the new bill. 

Chairman Durnam. Suppose H. R. 7992 becomes law. What posi- 
tion does that put you in with respect to the uncommitted funds ? 

Mr. Burrows. The funds that are uncommitted would be part of 
the new bill. They could either be reauthorized for this use or the 
committee could give recognition to the fact that they had been pre- 
viously authorized for a similar use and deduct this amount from 
the total bill. 

Representative Corr. You mean, Mr. Burrows, that you now have 
$24 million uncommitted ? 

Mr. Burrows. $40 million. $39 million, actually. 

Representative Coin. Then, if this committee eliminates the $30 
million, you still will have $40 million with which to carry out the 
third round. 

Mr. Burrows. No, sir. The $40 million which we are referring to 
is now earmarked for the first round and the second round. 

Representative Corr. Do you have any uncommitted funds that are 
available for the third round ? 

Mr. Burrows. No, sir. 

Representative Cote. What is to be the size of these third-round 
reactors ¢ 

Mr. Davis. The size was not specifically limited in any way, but 
it is our thought that it should include at least some large-scale re- 
actors, 100,000 kilowatts or over. In the case of the 2 that we did 
specify, I think our thinking was very definitely that they should 
be at least 100,000 kilowatts. 

Representative Coir. Can you give any basis on which you arrive 
at your estimate of your need for $30 million ? 

Mr. Davis. Our feeling on that has been that the research and de. 
velopment that would be required for a typical project, if we can 
visualize a typical project, appear to lie at the stage of development 
that we are thinking about here, in the range of between $5 million 
and $10 million. This, combined with an estimate of 3 or 4 projects, 
led to the $30 million estimate, 

Neither the number of projec ts nor the exact amount per project is 
fixed; however, this estimate is based on our experience and is as good 
an estimate as we can make. 

We surely know, in the case of many of these, the kinds of research 
and development that are required, and this gives us some idea of 
what the costs should be. 
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Mr. Totx. Did you indicate that the $30 million was for 5 or 6 pro- 
posals, so that on the average that would be $5 million or $6 million? 

Mr. Davis. No. I said 3 or 4 projects was our best guess. That 
would then be $7.5 million to $10 million, and possibly would allow 
for as many as 5 projects. 

Mr. Ramey. In your operating budget, I think there was a figure 

of $27 million that, it was thought, might be applicable to these re- 
actor programs. It isa kind of contingency item. 

Mr. Davis. This is the $30 million, I think, « ‘composed of $3 million 
in costs and $27 million in selected resources. 

Mr. Ramey. The $27 million was from your selected resources for 
reactor development. 

Mr. Davis. Yes; I think that is the category. 

Mr. Ramey. Then $3 million from your power reactor acceleration 
project ¢ 

Mr. Davis. That $30 million is budgeted as operating costs. 

Mr. Frevps. That is the same $30 million to which I referred 
moment ago. 

Representative Hortrrenp. We are just bringing it over from the 
operating budget. 

Mr. Fretns. If the modification to section 261 of the act is enacted, 
this $30 million would require authorization. Previously, our au- 
thorization had been limited to plant-type items. The $30 million 
would still, however, be an operating-expense item in the sense that 
it is for research and development and experimentation. My under- 
standing has been that the change in section 261, if it is enacted, would 
require a new form of authorization for the programs we have been 
discussing. The amount of new authorization each year might in- 
clude the reauthorization of uncommitted amounts of previous au- 
thorizations. 

Represe ntative Horirievp. That is my understanding also, IT think 

are ready to go to the first-round invitation now. I think I inad- 
adieadie said the third round before. We thought we would get a 
description of the first item, “Consumer Public Power District.” Mr. 
Price started questioning you on it this morning, but we would like 
to have your presentation of that, Mr. Davis. 

Mr. Davis. Yes, sir. The proposed reactor itself is a sodium-cooled, 
graphite-moderated reactor, which would have a heat output of 
945.000 kilowatts and would have a net electrical generation output of 
75,000 kilowatts. This is a uniformly enriched reactor with a 2.5-per- 
cent enrichment, and is designed to try to achieve reasonably good 
steam conditions of about 800° to 825° F., which is still not as high as 
conventional powerplants but is getting up much higher than the 
pressurized-water types of reactors. 

The negotiations on this and the plans for it have been delayed 
somewhat by the fact that the sodium-reactor experiment at Santa 
Susana has had several difficulties in connection with its construction 
and is now in the stage of actually starting up. The reactor has been 
made critical and they have been carrying out various tests in con- 
nection with bringing it up to power. So we feel we are fairly close 
to having that operation as the basis on which to go ahead. 

Representative Horirrevp. Could I ask a question there? Will you 
please explain who the Consumers Public Power District is, actually ? 
Will you give us the background of that Nebraska setup ? 
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Mr. Davis. They are a public power body, set up by the laws of the 
State of Nebraska, I believe. 

Representative Hotiriretp. They are actually a State agency, is that 
right? 

‘Mr. Davis. I am not sure of the exact legal definition but they 
operate under the laws of the State asa public power body and prob- 
ably would be called a State public power agency. 

Representative Horirteip. There are no private power facilities in 
Nebraska, is that right ¢ 

Mr. Davis. That is my understanding. Consumers Public Power 
District is entirely composed of these various public power bodies 
in Nebraska. 

Representative Hortrme tp. As I understand it, there are three sepa- 
rate public power bodies. The State is divided up into three different 
groups of power facilities; is that not true? 

Mr. Davis. 1 know there are at least three. I could not say whether 
there are any in excess of that or not. 

Representative Horrrrerp. Is this 1 of the 3? 

Mr. Davis. This is 1 of the 3 principal ones. 

Representative Horirtenp. I suppose they operate on a revenue 
bond issuing basis. That is, they have the power, under the laws of 
the State of Nebraska, to issue bonds for their own financing, do they 
not 4 - . 

Mr. Davis. I know they do issue bonds for financing. Again I can- 
not speak to the exact legal status. 

Representative Hontrieirp. Can your counsel tell us about that? 
You must have done something in the way of exploring their financial 
ability. 

Mr. Diamonp. This was done in the field by our field offices. I am 
sorry I don’t have this information available right now, but we can get 
it for you. 

Representative Hotirretp. Very well. 

(The information referred to follows :) 


The Consumers Public Power District is a publie corporation and subdivision 
of the State of Nebraska, organized and operated under the laws of the State, and 
is owned and controlled locally. It is governed by a board of directors consisting 
of seven members, elected by the people from the area it serves. The district was 
organized in 1939, but started its statewide operations largely in 1941 when it 
purehased the properties of practically all of the private power companies operat- 
ing in the State. 

Since there are no private power companies in Nebraska, all of the people in 
the State are served by public power groups such as consumers district, munici- 
palities, or nonprofit cooperatives. The consumers district is authorized by 
statute to acquire, either by construction or purchase, public utility properties 
and to borrow money and to incur indebtedness for any corporate use or purpose, 
provided the moneys so borrowed are payable solely from the revenues, income, 
and receipts derived by the consumers district from its operation and manage- 
ment of electric powerplants, transmission and distribution systems, and activi- 
ties necessarily incidental thereto. It is required by law to fix rates for its 
services that are fair, reasonable, and nondiscriminatory. 

The consumers district furnishes electric service to 355 of the approximately 
500 communities in Nebraska, and to farms throughout the State. The con- 
sumers district, which is divided between a consolidated eastern system and a 
western system, had 1954 gross revenues of over $15 million and holds properties 
valued in excess of $74 million. It is financed entirely by revenue bonds sold to 
private investors among the general public. No Federal funds are invested in 
consumers district and it is free of Federal regulation. Its bonds are widely 
held throughout the Nation by individuals, banks, trust funds, insurance com- 
panies, and many other similar investors. 
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The district has an A Moody rating on its bonds. Its latest issue of bonds, 
which took place in 1951, drew an average interest rate of 1.79 percent for the 
eastern system; the average interest rate on all the consumers district out- 
standing revenue bonds, approximately $36 million, is about 2.08 percent. 

Representative Honirrevp. In a case like this, where the AEC owns 
the reactor, and it is constructed for the production of power, what 
do you do in the way of getting the approval of the Advisory Com- 
mittee on Reactor Safeguards? 

Mr. Davis. In the case of any reactor which is owned by the Com- 
mission or built by the Commission, we would have the contractor or 
whoever is designing and/or building the reactor prepare a reactor 
hazards report as we alw se have in the past, and that report would 
be submitted to the Commission for review by the reactor hazards 
evaluation staff or by the Advisory Committee if it was believed 
necessary. 

Represe ntative Hottrietp. My next question is, Has your Advisory 
Committee functioned in this instance ? 

Mr. Davis. No. Since we have not had a contract we have not had 
any mechanism by which a detailed reactor hazards report could be 
assembled for consideration. 

Representative Honiririp. Would it be your intention to get that 
reactor safety committee report beforehand / 

Mr. Davis. I don’t know how we could get it beforehand because it 
comes as a result of the design and development work that is done 
during the early stages of a project. 

Represent: ative Hoxvirrerp. What assurance do you have, then, that 
after you sign a contract that you will not have it turned down by the 
Advisory Committee ? 

Mr. Davis. We don’t have any assurance. I think we would simply 
terminate the contract. This is one of the conditions under which the 
contract would have to be terminated. 

Representative Honirrerp. You would have your condition in your 
contract in this case even though the reactor would belong to you. 
You would have the condition in the contract that the reactor would 
have to meet the safety regulations ? 

Mr. Davis. We would have a condition in the contract that if the 
reactor could not be operated at the designated location because of 
safety considerations the Commission would then be able to terminate 
the contract : yes, sir. 

Representative Honirreiy. This again gets gets to the basie point of 
whether you get that before you build a reactor or get it after you 
build a reactor and have a monetary investment. 

Mr. Davis. Mr. Holifield, these reactor reports, I should point out, 
are based on very exhaustive analysis of the design, location, and many 
other things which can only be learned during the development stages 
of the project. There is not any way anyone, in the absence of a proj- 
ect to develop and build a reactor, can produce a reactor safety report 
that is sufficient for the purpose. 

Representative Hoxirte.p. Your position is that it is not possible 
for the Advisory Committee on Reactor Safeguards to function before 
the reactor is developed: :isthat right? 

Mr. Davis. There is no way in which the final conclusion can be 
reached. Certainly we would not go ahead even at the start unless we 
had a pretty good feeling that the site that was proposed was going to 








AUTHORIZING LEGISLATION 225 


be acceptable. We, of course, talked with the reactor safety people to 
try to make sure that we have as good judgment as we can get and 
that what we are getting into a reasonable thing. But the actual 
detailed review of the reactor in relationship to the site is something 
that requires a vast amount of work. 

Representative Hontririp. The reactor will be owned by the AEC? 

Mr. Davis. That is correct. 

Representative Hortrrerp. I notice in here you have an obligation 
of $44 million total and you have 1 item in here, “unusual mainte- 
nance,” of $2 million. What is the explanation of that? 

Mr. Davis. In this case Consumers Public Power District proposed 
that we would build the reactor and they would make a contribution 
of $5,220,000 toward its construc tion, build the conventional portion 
of the plant, and supply the site. They have, so far, with some reser- 
vations on the cost of some of the steps—I think I mentioned this 
either this morning or yesterday—agreed to pay for the operation. 
However, it is felt, and we have included this in the estimate, that 
if there were any unusual failures of a portion of the nuclear equip- 
ment or events of this sort we might have an expense of this order 
of magnitude in order to make repairs or replace equipment that was 
not completely satisfactory. This is a contingency which is included 
in case something of this sort occurs. It is above and beyond the 
normal maintenance of a powerplant. 

Representative Hormretp, In round numbers, $18 million goes for 
preconstruction research and development, and $24 million for the 
construction of the reactor. 

Mr. Davis. Yes, sir. 

Representative Hortrietp. You do not have any postconstruction 
research and development figure here. Is that again contained in the 
$11 million for the second round or is there any such features which 
has not been reported to us on this particular one as long as it came 
under the first round ? 

Mr. Davis. No. At the present time, and as reflected by these 
figures, the only item of that nature which is included in this project 
is the $2 million for unusual maintenance. 

Representative Hortrreip. I notice in your more detailed presenta- 
tion that you estimate there will be production of 122 kilograms of 
plutonium. Again, do you expect to follow the procedure of giving 
them a credit on that? 

Mr. Davis. Yes. They would be credited for that at the prevailing 
prices as established by the Commission. 

Representative Honirrerp. You would subtract the fuel rod process- 
ing cost from the total price at $30 a gram, I suppose. 

Mr. Davis. This would depend on the particular time period in- 
volved. They will actually pay for the cost of operating the plant 
and for the cost of processing, and we would be crediting them or 
paying them, depending on how it was actu: ally done mechanically, 
for the plutonium as it was delivered and in accordance with the 
Commission's price schedules. 

Mr. Ramey. It shows here 122 kilograms through fiscal year 1963, 
and the completion date of 1962 

Representative Hottrretp. So on the basis of $30 a gram that would 
be $3,660,000 worth of credit that you would give them on their 
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operating cost minus such charges as you would make for the fuei 
processing; is that right? 

Mr. Davis. These would be handled separately but this is correct. 

I might say that we are not entirely sure that the 122 kilograms 
is the right figure. 

Mr. Firrps. We have some question about this time period, Mr. 
Chairman, and also whether that 122 kilograms is delivered through 
fiscal year 1963. We will have to recheck that figure. This is the 
sort of thing, as I said yesterday, that was developed quickly. I am 
not sure of that fiscal year 1963. 

Mr. Davis. They are supposed to be in operation in 1961 according 
to the latest schedule we have. 

Mr. Frevps. Could we submit that for the record / 

Representative HotiFretp. The amount of plutonium delivered 
would depend upon when the reactor started in operation. 

Mr. Fretps. Yes. That will partially determine the amount. The 
amount will also depend on the exact performance of the reactor and 
how and at what level it operates. The figure 122 is quite a variable 
one. It is certainly an approximate estimate. 

Representative Hoirrreip, Will you expl: iin to the committee why 
you do not have your postconstruction 5-year term of research and 
development computed in this as you have in the others / 

Mr. Davis. I think the reason is that, except for this unusual main- 
tenance, they did not propose it and since then, have not come to us 
and said they won’t go ahead unless they get it. 

Representative Honirretp. Without comment on that last question, 
I would like to ask you, how does this $44 million total compare with 
the first estimate of the Consumers Public Power District as to the 
total cost of their project 

Mr. Davis. It is considerably more. I don’t know that I can give 
you the original estimate. 

Representative Houirrevp. You told us in February at the 202 hear- 
ings, an original estimated cost of $25 million plus, and then a current 
estimated cost in February 1957 of $38 million plus, and now you tell 
us in your June 10 submission that it is $44 million plus. 

It seems like the cost is going up on everything; does it not? 

Mr. Davis. Construction costs have increased on this one. Some 
of the increase results from the inclusion of things that were not in- 
cluded when the proposal was made. We found that neither the 
utility nor the supplier had included some of the important items, So 
there were things which were simply not included. There has been 
also a considerable amount of escalation in cost during this time. 
There has been a great deal learned by virtue of the difficulties with 
the sodium-reactor experiment itself. 

One of the places the costs have gone up very sharply has been in 
the required research and development program which originally was 
estimated to be relatively small. We now feel that the program 
which is set forth here is what is required to carry out this project. 

This, I might say, is our estimate in this case and is not the esti- 
mate of the people making the proposal. We have worked with 
them on it, but we have attempted to outline what the program should 
be. 

Representative Houirreip. Mr. Toll. 
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Mr. Tou. Mr. Davis, on page 3 of the program justification data 
for the cooperative arrangements, there is some data on the Con- 
sumers project and it says: 

Total estimated plant cost, $40,583,000. 

And then in asterisks— 

Does not include fuel fabrication costs, R. and D.— 
which I presume means research and development, 
and the waiver of fuel use charges. 


If you turn to page 14 of the same document, it is indicated that the 
preconstruction research and development will be upward of $18 
ynillion, 

Does that mean that $18 million, since it is research and develop- 
ment, should be added to the $40 million plus so that the total cost of 
the plant comes to over $58 million ¢ 

Mr. Davis. No, you would not add research and development into 
the capital cost. This $ $40 million is the total cost of the reactor and 
the generating plant. The generating plant plus $5 million will be 
paid I by Consumers. 

The Commission will pay the $25 million. 

Mr. Fienps. Could I interrupt? If you wish to get to the total 
expenditure on this project, including research and development, the 
$18 million would have to be added. 

Mr. Tot. Do I understand that the $40 million includes some of 
the research and development but not all ¢ 

Mr. Fienips. No; it does not include research and development. 
$40 million is the cost of the plant. 

Mr. Davis. That is the cost of the actual facility that will be there. 

Mr. Toit. So that the total investment—research and development 
and also plant—would be upwards of $58 million; is that correct | ¢ 

Mr. Davis. Yes. You can add on the cost of the SRE-2, too. 

Representative Honirmpip. We are working from differen sets of 
figures. I think in your statement here you do have a figure of $40,- 
583.000, but in the list you gave us for authorization it is $44,178,000. 

Mr. Davis. The $44 million is the cost of the project to AEC. 

Representative Cotz. Of which $24 million will be provided by 
AEC for construction of the reactor. 

Mr. Davis. That is correct. 

Representative Honirmetp. The AEC also provides the $18 million 
In research and development : doesn’t it ? 

Mr. Davis. That is correct. 

Representative Houimrmrp. And unusual maintenance of $2 million. 
So that does mean the AEC will provide the $44 million total. 

Mr. Davis. Yes. The $44 million is what the AEC will provide 
directly in connection with this project, leaving out research and de- 
velopment done as a part of our basic program. 

Representative Hlonirme.p. In addition to that, will Consumers 
build their own electrical generating facilities which are estimated to 
be about $8,701,000 ? 

Mr. Davis. They will provide the site and facilities which are esti- 
mated at $11,350,000, and have agreed to provide $5,220,000 toward 
the construction of the reactor. That is outlined on page 4 of the 
justification. 











228 AUTHORIZING LEGISLATION 


Representative Horirrevp. So that will bring the whole project up 
to approximately $44 million plus $16 million on their part. 

Mr. Davis. Yes. 

Representative Horirrevp. So it will be about a $60 million project 
as I figure it out. 

Mr. Frexps. That is correct. 

Representative Honmrme.p. In total expenditures. I notice they are 
putting in $5,220,000 in the reactor construction. 

Mr. Davis. That is right. 

Representative Hoxirrep. That would be added to your $24 mil- 
lion; would it not? 

Mr. Davis. That is correct. 

Representative Ho.irrerp. But you would still retain title to the 
reactor. 

Mr. Davis. We would retain title to the reactor. If it should turn 
out that the $5 million could be spent for particular items or if por- 
tions of the plant could- be separated out, we might be able to give 
them title to those particular pieces of equipment. 

Representative Hotirretp. This brings up a complication, I don’t 
quite understand it. Either the AEC owns the reactor or you own 
it in partnership with them. It would have quite a bearing on other 
sections of the bill as to whether this was actually owned by the AEC. 
If it is owned by the AEC you have certain things that you can do 
which you could not do if there is a mingling of ownership of the re- 
actor itself. I would like to have that point clarified, if I might. 

Mr. Davis. They are going to own the turbogenerator portion of 
the plant and generally we will own the nuclear portion of the plant. 

Representative Hoxirrerp. Yes; but as I understand it, this $5 
million does not apply to the generating equipment. It is $11,350,000 
that applies to generating equipment and facilities. This is an addi- 

tional $5 million which apparently is mingled with the Government’s 
money and added to the Gov ernment’s contribution of $24 million in 
the construction of the reactor itself. 

Mr. Davis. I think the point here is that if we cannot identify 
things which they could pay for and own, it would then be mingled 
and the whole thing would belong to the Government. If there is, 
for example, a particular heat exchanger or something that cost sev- 
eral million dollars, and which we could say their money would go 
toward that and they could therefore own it, we would probably do 
so. This would perh ips extend the line of demarcation between the 
turbogenerator portion of the plant and the nuclear portion. 

Representative Howirretp. Have I been in error in understanding 
in the past when we have talked about the reactor as a unit and the 
generating facility as a unit that we were always talking bout the 
heat-transfer part of it as being part of the generating fac ility ! ? 

Mr. Davis. In this case you have a reactor. You have a set of 
primary heat exchangers which take the radioactive sodium and trans- 
fer heat to nonradioactive sodium. You have an intermediate loop 
which circulates this nonradioactive sodium through another set of 
heat exchangers through its own set of pumps, and in the second set 
of heat exchangers you generate the steam which is taken by some high- 
pressure high- temper ature lines to the turbogenerator. If you want 
to slice this : system off at several places, it is not necessarily all reactor. 
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It is not necessarily all generating plant. You have quite a choice as 
to which you say is which, 

What we are saying here is that, certainly, if they are going to 
contribute $5 million to this and if there are some parts of what you 
might call the nuclear portion of the plant that could be separated 
out and identified, and if their money is used to purchase these pieces 
of equipment, the rational thing to do would be to give them title 
to those pieces. You can’t except by definition make a sharp line 
between the two portions of the plant. 

Representative Horirme.p. I would personally have no objection to 
that type of arrangement providing it did not becloud the title to the 
reactor itself, 

Mr. Davis. I don’t think it would becloud the title to the reactor. 

Representative Hotirietp. I mean the Government title. 

I might ask you, if I have not already asked you, When did you start 
your negotiations with these people ? 

Mr. Davis. The proposals were received on April 1, 1955; again I 
think I would have to supply for the record the date on which the 
proposal was accepted as a basis for negotiations, except that I think 
it was late in the fall-of 1955. We have been under negotiations ] 
would say continuously since then. 

Representative Hoxirrecp. Does it strike you that 2 years is a long 
time for negotiating on a proposal ¢ 

Mr. Davis. Yes; I would quite agree, sir. 

Representative Horirrerp. Do you have any estimate as to how much 
longer you are going to negotiate on this particular proposal ? 

Mr. Davis. No; I don’t, sir. But I think the fact that we are get- 
ting toward the operation of the sodium-reactor experiment will help 
this very greatly. I think that otherwise the proposal and negotia- 
tions are now in pretty good shape. 

Representative Horrrrevp. This, then, depends upon the success of 
the SRE operation at Santa Susana to a great extent ? 

Mr. Davis. Going ahead with the project certainly depends on the 
success of that. 

Representative Horirimnp. None of the expense of that would be 
charged in this figure of preconstruction research and development ? 

Mr. Davis. No, sir. 

Representative Horrrrenp. Why is that? Is that because the re- 
actor will be substantially different, or is it just a matter of size 
chiefly ? 

Mr. Davis. No, sir. We would go ahead with the sodium reactor 
experiment regardless of this project. It was started 3 years ago. 

Representative Hotirie.p. I understand. I am trying to ask you 
now what you are going to spend the preconstruction research and 
developme nt for if you have already spent something like 7 or 8 mil- 
lion in this field with North American at Santa Susana. 

Mr. Davis. We would spend it, I think, very largely on developing 
the large scale components. This reactor is 10 times the size of the 
SRE. We would rather not use 10 or 20 small pumps. We would 
rather have 2 or 3 big one. There are a wide variety of things that 
have to be done in the way of development. This again goes back to 
the point I made 2 days ago, or yesterday, with respect to the differ- 
ence between the Nautilus and the pressurized water reactor. This 
simple fact of taking basically very much the same kind of reactor 
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and developing components for it in the larger size turns out to be 
an expensive business largely because there are large and expensive 
components that we are try ing to develop. There are areas of devel- 
opment of larger size pumps and larger size heat exchangers. A 
considerable amount of work on fuel elements is required for a larger 
size reactor. We still continue to have difficulties with our knowl- 
edge of the cladding of the graphite in such a reactor and would seek 
to make some improvements in this. The considerably different 
physics characteristics of such a large-scale plant compared with a 
small one would probably require doing critical experiments so as 
not to make too many guesses on this. This i is the kind of program 
that is required to go from a reactor experiment to a large-size proto- 
type reactor. 

Representative Honirievp. Are there any questions further on this 
project ? 

Representative Cotr. Do your figures indicate that this project will 
represent a capital cost of about $500 per kilowatt, that is, a 75,000 
kilowatt plant at a cost of $40 million. 

Mr. Davis. Thisistrue. Consumers is planning to put in a 100,000- 
kilowatt turbogenerator with the hope that they can get that amount 
of output out of the plant although it is nominally designed for 75,000 
kilowatts. Iwould like to go back and make something of the same 
remark I made yesterday, that this is one of the really v: aluable things 
we can learn about this kind of plant, that is, what its capacity re: ally 
its. This is what we hope will bring +357 of the order of 4, 5, and 
6 hundred dollars a kilowatt down. If it can be shown that these 
plants have the capability to double aie output without changing 
the plant in any very substantial way, costs from the capital point 
of view will almost have to come down. 

Representative Hoxririetp. What has the effect of changing your 
plutonium price from $12 to $30 been on the economics of these 
plutonium producing reactors / 

Mr. Davis. It has changed them some. Of course, the change has 
been only up until June 30, 1963. Since these reactors are only start- 
ing operation—the Consumers reactor, for example, in early 1961 
as far as full operation is concerned—and since they don’t in facet 
take the plutonium out as soon as they make it, but r ather, depending 
on the circumstances will leave the fuel elements in for an extended 
period of time, the price revision certainly has not changed the over- 
all economics over a period of years to any very substantial extent. 

Representative Hoitrrenp, It would mi: ake several million dollars 
difference on the Government’s obligation to pay on the basis of $30 
rather than on the basis of $12. 

Mr. Davis. Over the course of several years, it surely would. 

Representative Houirmtp. There is nothing to preclude you from 
changing the price again, is there, or extending this $30 price more 
than the 1 year? 

Mr. Davis. At the present time the law only allows us to establish 
the price for 7 years in the future. 

Representative Hoxirietp. That is true. But you can change to a 
different price at any time and announce it for the 7 years ahead of 
this, can you not ? 

Mr. Fievps. This is true, Mr. Chairman. The authority is for the 
establishment of a guaranteed price for a period not to exceed 7 years. 


— 
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Once that is established you cannot lower it. You could increase it if 
you wish. But on the other hand, the law also indicates that it should 
be arrived at in a certain manner. 

Representative Horirrmeip. Under the new provision of section 58, 
you will allow any changes in price schedule to lie before us for scrut- 
iny and for justification. 

Mr. Freips. With the addition of section 58, it would be required 
to lie before the committee for 45 days. 

Representative Hoxirretp. You testified that you cannot lower the 
guaranteed price, but you can raise it at any time during the guaran- 
teed period. 

Mr. Frevps. That is my interpretation. I believe General Counsel 
will join me. 

Representative Hoiirie.p. Does it not appear to you that your in- 
terpretation put the Government in a litle bit of a disadvantage in 
case we develop a cheaper method of producing plutonium ? 

Mr. Frevps. It depends on how you are interpreting that word, 
Mr. Chairman. The Government is guaranteeing a price here for a 
number of reasons inherent in the act, such as the Government own- 
ership of the material. It is a disadvantage if you are thinking that 
the material could be of less value in terms of dollars by virtue of 
some discovery. I know the benefit that would come from a reduced 
and cheaper method of making plutonium. However we do not know 
how to produce plutonium for less at this time. 

Representative Houirm.p. If there are no further questions on 
plutonium costs, let us consider the Power Reactor Development Co. 
reactor which you have in the first round invitation as far as author- 
ization of additional appropriations are concerned under the new 
reading of subsection 261 a. (2). However, that arrangement does 
go back to a date which precedes the proposed revision of section 261, 

, for the purposes of starting at the beginning, let us go back to the 
origination of the Power Reactor Deve lopment Co., and start with 
the beginning. Thus the record will be clear as to the complete justi- 
fication. 

It is my understanding that the Commission takes the position that 
the $8 million—Ss8,089,000—which has heretofore been obligated and 
committed by contract was authorized under the general language of 
the act. 

Mr. Frevps. Yes, sir. 

Representative Hortriep. Prior to the introduction of this new 
amendment of section 261 4 

Mr. Frevps. That is our interpretation, Mr. Chairman. 

Representative Horrrrerp. Will you give us the history of that for 
the record; also, in what manner is this amount committed and how 
much of it is on hand and unspent at this time ¢ 

Mr. Frecps. Mr. Chairman, in this contract the assistance that is 
being provided by the Commission is in two forms. There is this 
research and development which is performed in our own laboratories. 

Representative Horirrenvp. Is that the $244,000 item ¢ 

Mr. Fretps. In the contract we obligated ourselves to do research 
and development assistance in our laboratories in the amount of 
$4,450,000, of which we estimated and obligated $244,000 for work in 
our own laboratories during fiscal year 1957. 
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In the contract there is also a commitment to waive the fuel use 
charge in the amount of $7,845,000 for the 5-year period of operation 
of the reactor after the issuance of the license to operate. 

Representative Hortrrep. Of course, that does not have to be 
appropriated for. 

Mr. Fievps. That does not have to be appropriated for. It is a part 
of the data we would make available to the committee on these future 
cooperative arrangements, as we understand it. Subsequently for the 
execution of that commitment we will incur costs in fiscal year 1958, 
1959, and 1960, I believe, before this $4,450,000 would have been ex- 
pended. 

Representative Hortrre.p. Let me clear that up. 

Mr. Frevps. That is the amount that is listed for authorization. 

Representative Hottrrevp. $4,206,000. 

Mr. Frexps. Yes, sir. We are requesting that authorization under 
the new language of this amendment. 

Representativ e Horirrerp. You have already spent or are spending 
in fiscal 1957, $244,000. 

Mr. Frexps. Yes, sir. 

Representative Houtrieip. It is expected that will take place over 
a period of, you say, 3 or 4 years. 

Mr. Davis. The actual research and development would be done 
over about the next 3 years. That is the expectation at the present 
time. The contract itself runs beyond that since we are getting infor- 
mation back and are waiving the license period for 5 years after the 
issuance of the facility license unless the license is terminated prior 
to that time. 

Representative Horirime.p. The $4,450,000 also includes your post 
construction research and development assistance payments. 

Mr. Davis. There is no amount for that purpose in our arrange- 
ment with the Power Reactor Development Co. 

Representative Horirrerp. There will be none on that ? 

Mr. Fretps. No. 

Representative Horirmeip. That is on the basis of the fact that you 
will not be entitled to information during that time; is that right? 

Mr. Davis. No. The contract calls for us to receive all informa- 
tion not only through the term of the contract itself, but during the 
term of the license as well, I believe. 

Representative Hoxirietp. Will you please restate that now ? 

Mr. Davis. My understanding is that the term of the contract is 
from the time it was signed March 26, 1957, and continues in effect 
for a period of 5 years after the issuance of the facility license for 
the reactor. 

Representative Horirietp. Do you consider your construction per- 
mit as an issuance of that license or is this looking forward to the 
completion of the reactor and 5 years of operation ? 

Mr. Davis. The contract states that after expiration or termina- 
tion of this contract and for the period of the reactor plant facility 
license, it will supply the Commission with such technical, operating, 
and economic data as is developed and compiled by the company in 
connection with this project. In other words, they will continue 
to provide us with this information for the period of the license 
rather than over the period of the contract. 
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Representative Horrrrerp. Then my question was correctly stated, 
that is, that you do not consider your construction license and signing 
of the contract as the beginning of this period of 5 years. Am I 
wrong? 

Mr. Davis. You are right. The period of the contract is from the 
time it is signed until 5 years after the issuance of the facility li- 
cense. 

Representative Horirrevo. That is right. But the 5 years does 
not start to run until after you issue an operating facility license; 
is that right? 

Mr. Davis. Yes. 

Representative Horrrrmeip. Are you entitled to any research and 
development information between the time that you issue the con- 
struction permit and the time that you issue the faciliy operating 
license ¢ 

Mr. Davis. We are entitled to all the information developed in 
the project from the date the contract is signed until the license it- 
self expires. I don’t know how many years that is. 

Mr. Freips. The operating license has not been requested. 

Representative Hortrrecp. I understand that. 

Mr. Frevps. We will have - supply for the record the number of 
years. It is quite a number of years. 

(The information referred to follows :) 

The Power Reactor Development Co. was issued a construction permit on 
August 4, 1956, which will be converted to a facility license upon completion of 
construction and a finding by the AEC that there is reasonable assurance that 
the health and safety of the public will not be endangered by operation. 

The contract expires 5 years from the date on which the facility license is 
to be issued. However, the contract provides that the AEC is to be supplied 
with such technical, operating, and economic data as is developed and compiled 
by the company in connection with this project until expiration of the facility 
license. The license will expire on August 4, 1981, 25 years after date of issuance 
of the construction permit. 

Representative Horirietp. I am asking this for clarification. I 
am a little confused, I will admit. You have stated that it is for the 
full period of the facility license which may run a period of 20 or 40 
years. 

Mr. Davis. That is correct. 

Mr. Fretps. That is relative to the receipt of technical and operat- 
ing information, Mr. Chairman. 

Representative Horitrrerp. Yes. What is the 5 year after issuance 
that you referred to? 

Mr. Frevps. This is the period of time during which the waiver of 
the use charge has been agreed to. We have not agreed to any waiver 
beyond that period of 5 years of operation. 

Representative Horirretp. I think I have it clear now. I was trying 
to differentiate between the 5 years and thereafter. I don’t believe 
you have yet told us for the record the type of reactor this is, and your 
justification for approving this type of reactor. 

Mr. Davis. This partic ular reactor which was proposed by Power 
Reactor Development Co. is a so-called fast-breeder reactor. This 
particular one is a reactor which utilizes U-235 as the fuel and which 
will produce plutonium in a uranium blanket. The nominal rating 
is 100,000 electrical kilowatts and 300,000 thermal kilowatts. They 
are planning to install a 150,000-kilowatt turbo generator—and the 
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thermal capacity would permit operation of 50 percent over the nom- 
inal design. 

_ Representative HouirreLp. When initially proposed by PRDC this 

eactor was expected to be completed by late in 1958; was it not? 

Mr. Davis. I am sorry I don’t remember the date as being that 

early, sir. 

Represent itive Honirrerp. You don’t remember that. What is 
your estimate of this completion date now? What is your current 
estimate. 

Mr. Davis. I think the latest information that I have would be 
that it would be completed at the end of 1960. 

Representative Horirrmeip. Notwithstanding the fact that the letter 
for the EBR-II states it was to be carried forward another year. 
Would that have some relation to this? 

Mr. Davis. I would hope to finish the EBR-II by 1959 even under 
the revised schedule. 

Representative Horirrerp. So you still expect the PRDC reactor to 
be completed in 1960 4 

Mr. Davis. This is what they have informed us and it is our ex- 
pectation, yes, sir. 

Represent: itive Horirietp. You are putting money in this. Are 
you investigating the completion date and can you give the commit- 
tee information on what you think the new completion date might be ? 

Mr. Davis. We have from time to time reviewed with them their 
construction schedules, and the schedules for the development, and it 
certainly would seem that this is a reasonable schedule based on the 
reviews we have had. 

Representative Hottrmetp. Now I would like to ask you this ques- 
tion. I notice in the listing of the different groups and after refer- 
ence back to the 202 hearings all of the projects have gone up in cur- 
rent estimates, some of them almost a factor of double. I notice the 
original PRDC estimate, as given in the 202 hearings, was $48,500,000, 
and the current estimate was $47,325,000, or it has gone down a little 
over a million dollars. 

This is very unusual. Why has this one gone down in estimated 
cost when others have almost doubled? I want to ask you that first. 
Do you have an explanation for that 

Dr. Davis. One explanation might be that they were more realistic 
when they started. I am not sure this is wholly true. I think they 
have a reasonably good estimate. I do not know that we would not 
expect that their costs might not go up some. I would certainly say 
I do not expect that they would anything like double. 

Mr. Frevps. Mr. Holifield, that first figure you gave was what? 

Representative Horirrerp. It is on page 692 of the 202 hearings. 

Mr. Frexps. I have one on page 135. 

Representative Hortrrecp. This is part 2 

Mr. Frerps. I don’t have part 2, sir. Iam sorry. 

Representative Hontrrerp. $34,300,000 for nuclear facilities, 

Mr. Fretps. Which 202 hearings? Maybe that was a different 
year. 

Representative Hortrrecp. This is this year 

Mr. Frevps. I have the first part on page 135. 

Representative Houirtetp. Look at page 692. 

Mr. Frevps. Iam sorry I don’t have that. 
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Mr. Davis. I think the reason for the million dollar discrepancy 

Representative Hoxirretp. I am not objecting to it. I thought it 
was very unusual that all of the rest of these reactors were going up 
and this has gone down a little. 

Mr. Davis. I believe the explanation is as follows. They did not 
change the estimate of the cost of the reactor, but they did change or 
get a new estimate of the most of the turbogenerator plant. This 
therefore reflects an adjustment in that cost, and not in the reactor 
cost. 

Representative Hoxrirrecp. The figures here show it is actually the 
opposite of that. They have reduced their estimate of the nuclear 
facilities from $34,300,000 to $31,225,000, and they raised their non- 
nuclear facilities from $10,700,000 to $14 million. 

Mr. Davis. I see. You are quite right, sir. 

Representative Horirrerp. The second question I was going to .ask 
you is this. Can the committee understand that this is the latest. in- 
formation that you have? ‘There has not been a more recent estimate 
of the cost ? 

Mr. Davis. They have not given us a new estimate that I am aware 
of, sir. 

Mr. Ramey. What estimate was this one for the 202 hearings based 
on? Was that a new estimate as of February ? 

Mr. Davis. I don’t believe so, Mr. Ramey. 

Representative Hortririp. Their fuel element fabrication estimate 
of $3,500,000, is that at their expense or the Government’s expense ? 

Mr. Davis. This would be entirely at their expense. 

Representative Honirmip. What is the estimated value of the plu- 
tonium and what commitments do you have pricewise with the PRDC 
on repurchase or the purchase of plutonium ? 

Mr. Davis. We have no commitments with them at all, except the 
Commission’s guaranteed price schedule. 

Representative Horrtevp. They recently put out a prospectus in 
which they estimated a certain number of grams of plutonium. They 
estimated an income from sales of plutonium back to the Commission 
of $48,623,000. Do you know how that was figured? Do you know 
how much a gram that amounted to? 

Mr. Davis. I believe it was based on their assumption of the con- 
tinuation of the early price schedule over the course of this period. 

Representative _ 1FIELD. The early price schedule was from $12 
to approximately $48, was it not ? 

Mr. Frevps. $45 or $46, I believe. 

Representative Hoxitrietp. Do you know whether this estimate of 
theirs was computed on the $45 or the $12 price ? 

Mr. Davis. It w as figured near the upper limit, but not exactly on it. 

Representative Honirmrp. Under the new $30 rate, will this mean 
they will have to figure their plutonium sales at $30 or will they still 
be able to get $45? 

Mr. Davis. They would get $45 up to 1962 in accordance with the 
price scale in effect up to ‘th: at point and $30 through 1963. They 
would have to assume what they would get from them on. We have 
said the fuel price is $12. 

Mr. Frevps. We have no authority to guarantee prices beyond the 
time of 7 years. Our presently announced schedule goes to July 1, 
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1963: It has been made very clear to all concerned, including the 
Power Reactor Development Co., that what happens after that is 
subject to future determination. 

Representative Horirmip. They have assumed that they are going 
to sell povetiiats at $45. Have you also assumed that you are going 
to buy it at $45? 

Mr. Fretps. We have made no such assumption. 

Representative Hotirrep. What would be the difference between 
the $12 price and the $45 price? Would it be a difference in grade? 

Mr. Frevps. Not necessarily. The $12 price was established at a 
time when we were considering the establishment of a price for mate- 
rial that would be purchased by this country if it was intended for 
peaceful uses entirely. On that basis, not knowing the fuel value of 
plutonium, we established the $12 price as the fuel value that we 
would guarantee. 

Representative Hotirm.p. I think this is important. You say you 
did not know the fuel value of plutonium. 

Mr. Fietps. A reactor has not been operated with plutonium in it 
as a complete reactor. 

Representative Honirietp. What data did you use to establish the 
$12 price? Was that an arbitrary price or as a result of the scientific 
calculation of the Bb. t. u.’s that might be in it ¢ 

Mr. Frexps. Partly, but it had more to do with its relationship to the 
cost of production of uranium 235 on which we did know the actual 
cost. lt is a relative value of plutonium and uranium 235, by calcu- 
lation, in the production of electricity. 

Representative Hotirietp. From the standpoint of the B. t. u.’s that 
a certain amount of each would produce ¢ 

Mr. Fiexps. Yes, sir. 

Representative Houirieip. By raising your price to $30 you have in 
effect deserted the principle of fuel v alue at $12. 

Mr. Frevps. Mr. Holifield, we established the previous prices in 
advance of this fuel price. I would like to make this clear. In the 
original announcements we recognized that we should pay according 
to the law with the intended use of the material in mind. 

Senator Gore. Intended what ? 

Mr. Fievps. The intended use of the material. This is what the 
Atomic Energy Act requires us to consider in establishing a price. 
That is, the criteria will be the intended use of the material, along with 
other factors. So the intitial establishment of prices did not have a 

$12 price for plutonium except for the characteristics of the material. 

Mr. Chairman, to go into more detail in this I would have to request 
that it be in executive session, because some of the information is 
classified. 

Representative Horirireip. Of course, we expect you always to pro- 
tect your own testimony in that way. We never solicit from you in 
open session that which is classified. 

Mr. Frevps. I understand that. 

Senator Gore. General, as I understand it, although I do not have 
that right before me, under the terms of the law you are only required 
to consider the uses to which it is to be put along with other factors. 

Mr. Frexps. That is correct. 
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Senator Gore. I do not recall that the provision is so rigid that you 
must arrive at a specific figure merely because of its relationship to an 
intended use. 

Mr. Fiexps. I believe that is a correct interpretation; yes, sir. But 
it is stated in the law that this will be one of the criteria considered. 
I don’t believe it is a rigid absolute consideration. But it was cer- 
tainly our view that this was one of the considerations that should be 
pr ominent in setting the price. 

Senator Gore. Mr. Chairman, I wonder if Mr. Mitchell would mind 
reading that. 

Mr. Frexps. It is section 56, Senator Gore: 

In determining the fair price to be paid by the Commission pursu: int to sec- 
tion 52 for the production of any special nuclear material, the Commission shall 
take inte consideration the value of the special nuclear material for its intended 
use of the United States, and may give such weight to the actual cost of pro- 
ducing that material as the Commission finds to be equitable. 

There are other statements. 

The fair price as may be determined by the Commission shall apply to all 
licensed producers of the same material: Provided, however, That the Commis- 
sion may establish guaranteed fair prices for all special nuclear material de- 
livered to the Commission for such period of time as it may deem necessary, 
but not to exceed 7 years, 

Senator Gore. I have the impression, General, from what analysis 
of the contract I have been able to make that Mr. Cisler’s group are 
guaranteed a profit in the operation and that the $30 price fixed for 
plutonium amounts in fact to another form of subsidy. Would you 
comment on that ? 

Mr. Frevps. 1 do not consider that to be so, Senator Gore. We 
are required to set a price by the act, and we have set this price on the 
basis of the considerations affecting the intended use of the material. 
The first price was set in 1955, and it did contemplate, or it did guar- 
antee prices that varied on a scale, as I recall, from $12 to something 
in excess of $45 for plutonium of certain characteristics. 

Representative Horirmxp., Could I ask you to clarify at that point 
before you finish your answer, or later, if you wish, what was the 
difference in gradation? Did it depend on the quality of the pluto- 
nium ¢ 

Mr. Freips. It depends on the material, Mr. Chairman. I would 
like to look at the schedule before I answer. It may be classified. 

Representative Hoirretp. Very well. You may proceed. 

Mr. Fretps. This schedule was published and guaranteed prices 
until the middle of 1962. That is, July 1, 1962. It was issued prior 
to the time we entered into any contracts for these reactor develop- 
ment projections. As it has turned out, if we were to have extended 
that schedule the Power Reactor Development Corporation would 
have received more for plutonium than they will under the present 
extension in that we have actually lowered the amount of money they 
will receive for plutonium during this yeat ' : 

Representative Horie tp. During the year 1963. 

Mr. Freups. Yes, sir. We look at it as a | regeroueal of the act 
that we establish a schedule and pay a fair price to any licensed pro- 
ducer. I don’t believe, as I see their statements, that one can make 
a categorical statement that they are going to make a lot of money 
out of this or pay for the reactor. 
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Representative Houirm.p. In order to clarify that, you said this 
actually meant a lowering of the price to them to $30 a gram during 
1963. 

Mr. Fretps. That is a one-third reduction from the $45 price. 

Representative Hotirietp. By that statement you indicate that the 
AEC is committed to the top price to them. 

Mr. Frevps. During that year 1963, that 1 year period from July 1, 
1962, to 1963, there are only 2 prices: a $12 price if its intended 
use is for peaceful purposes, and a $30 price. There are no other 
prices for plutonium. 

Representative Hoirmvp. If they go into production in 1960 and 
let us assume start producing after a certain number of months of 
the use of the fuel rods, they | can depend on the 1 year’s production 
being absorbed by the A EC at the $45 price? 

Mr. Fretps. No. I believe it is more than a year if they initiate 
production then. The $45 price is effective up to the point of July 
1, 1962. 

Mr. Davis. In effect, it would probably be not much more than a 
year because they would have to irradiate the material and take it out. 

Representative Ho1irrexp. That is what I had in mind. Then 
under the present declared price list, they would start on the second 
year, assuming that it was the second year, at $380 a gram, is that 
right ? 

Mr. Fretps. If that is the period 1962 to 1965. 

Representative Horirreip. Then this prospectus they put out based 
on a 10-year estimate of their sales of plutonium would have to be 
modified now, would it not ? 

Mr. Fretps. I presume so. That is their projection. 

Representative Horrrrevp. This leads you to make the statement 
that their income from plutonium at least will be substantially lower 
then under those circumstances ? 

Mr. Fretps. Per kilowatt, it will. It will be for the period 1962 
to 1963. 

Representative Hortrretp. Of course, it will depend upon the prices 
that you declare after that as to what their income will be from 
plutonium. 

Mr. Fretps. That is correct. 

tepresentative Hoxitrrecp. Mr. Toll. 

Mr. Tout. Did not oa Commission in their statement as to the 
price during fiscal year 1963 make a statement to the effect that they 
anticipated that after th: at year the price would go below $30 a gram, 
rather than up? I believe there was something to that effect. 

Mr. Freips. There is some reference to that in the statement. I 
am not sure those are the exact words. It is more cautious, I believe, 
and indicates that the price set after that period of time is subject 
to determination at a later date. 

Representative Horirrerp. I don’t know whether you want to go 
into this in public session or not. In fact, I will pass judgment on 
my proposed question myself and rule it out before I ask you. 

Representative Cote. Why don’t you ask it ? 

Representative Horrrreip. Very well. 

Now we have talked about lowering of income of the PRDC. What 
effect does this raise of the price of plutonium from $12 to $30 have on 
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Consolidated and Commonwealth? Does it not give them a bonus 
over what they had a right to expect ? 

Mr. Davis. Commonwealth probably would have some benefit from 
this, although I should point out that the Commonwealth plant is 
hinged largely on getting very long-lived fuel elements. The cost 
of the fabrication of the fuel elements is such that even if they reopti- 
mized it to try to take advantage of a higher plutonium price earlier, 
they would probably still end wp with long- lived fuel elements. If it 

continued for a long period of time, they would gain some benefit 
from it. 

Representative Horirrerp. The long-lived elements would not be 

conducive to receiving the higher prices. 

Mr. Davis. No, because if you have a fuel element that is going to 

last a couple of years, and then maybe the price is going to change, is 
it worthwhile to throw away the fuel element merely to get a higher 
price for plutonium ¢ 

Representative Horirrecp. In other words, you have to balance the 
plutonium production against the frequent fabrication of the fuel 
elements. 

Mr. Davis. That is very true. In the case of Consolid: ited Edison, 
they are planning to operate on the thorium U-233 cycle. So their 
only concern about this is what is going to aaa n to the price of 
plutonium and whether they perh: aps should consider changing their 
fuel elements to take advantage of it. They would not be affected 
directly by the change in the plutonium price. 

Re ‘present: itive Horirretp. This would involve a change of design 
m their part in order to obtain the advantage of this price. 

Mr. Davis. They would have to go to a different fuel element and 
fuel. 

Representative Hortrretp. Do you know whether they are antici- 
pating that change or not ? 

Mr. Davis. From what little discussion T had with them several 
months ago, L. think they would not likely change unless they felt it 

re a long-term condition. T think you should ask them and not me. 

Representative Horirienp. Is there any relation between the length 
of time the fuel elements are left in and the safety factor ? 

Mr. Davis. In what way? 

Representative Howrtrrenp. Is there any relation between the safety 
factor of operating the reactor with fuel elements that are left in a 
short time or left in a long time? Is there more hazard one way or 
the other? 

Mr. Davis. There are more fission products built up in a reactor as 
the fuel elements are in there for a longer period of time. 

Representative Hortrreip. It becomes more contaminated. 

Mr. Davis. But this tends to build up to a level and to level off very 
quickly, within the matter of a few weeks, beyond which it does not 
build up very much more. Also, if you have a reactor where you are 

changing part of the fuel elements and leaving some in whereby you 
build up an equilibrium situation, the longer element of time does not 
have such a large effect on the total. 

Senator Gorr. Mr. Chairman, may I ask a question ? 

Representative ba IFTELD. Very well. 

Senator Gore. T do not want to interrupt your line of questioning. 
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Representative Hotirieip. No, not at all. Iam merely asking these 
questions on the economic phase of it. 

Senator Gore. General, has the safety question and the possible 
health hazard of this reactor been resolv ed? 

Mr. Fietps. This, Senator Gore, is one of the issues in the hearings 
that are now going on with respect to the construction permit for the 
Power Reactor Development Corp. These hearings are still in session. 
I cannot forecast when those hearings will be completed. The case 
would then go to the Commission for consideration on the record of 
that hearing. 

Senator Gore. I take it that you will not issue an operating license 
until the safety question is satisfactorily settled ? 

Mr. Frevps. That is correct; until the hazards review, evaluations 
and all the administrative procedures have been completed; yes, sir. 

Senator Gorr. I wonder how you can justify the cuneate of 
funds on this project until the safety question has been resolved. 

Mr. Frextps. Senator Gore, we had a brief discussion this morning 
on this same subject. I believe you missed it. 

Senator Gore. I am sorry I missed it. 

Mr. Fievvs. The discussion related to this question. The safety 
question is a very complex and difficult one. It requires in effect the 
completion of development and design of these reactors until you 
know the answer to the complete question itself. In other words, 
you do need to know the design. You have to know how the engineer- 
ing studies and evaluations will say a particular reactor will operate 
before you can answer the safety question. 

Consequently, development and design work must precede the issu- 
ance of the final operating permit to operate these reactors. You do 
have to use judgment before you Start as to whether you believe the 
probabilities are that vou should be able to build a reactor that would 
operate safely at the site vou selected. 

Senator Gorp. Would it not be the part of prudence to determine 
this before construction is accomplished ? 

Mr. Frevps. This is a matter of opinion that varies with the case 
at issue, sir. 

Senator Gore. I am asking you your opinion. 

Mr. Fretps. Senator Gore, I am afraid that in this case I should 

say I am a little reluctant to express my opinion here when the case 
is being heard for the Commission. I am a little reluctant to be 
expressing my opinion. 

Senator Gore. I always appreciate your personal attitude. How- 
ever, as General Manager of the Commission you are directing the 
expenditure of money and the commitment of funds on this project, 
and in one respect } you wear two hats. 

Mr. Frevps. This is true. I can answer that question in this way, 
Senator Gore. 

Senator Gore. I am not being critical of you. I hope you under- 
stand. 

Mr. Frevps. I understand. The contract we have entered into with 
the Power Reactor Development Co. is not that we participate in 
the construction of this reactor. The commitment we have made is 
for development and design assistance in the design of this reactor. 
We are not putting any money in the construction of the reactor in 
this instance. The work we are doing is work that does have to go 
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ahead to determine the design of the reactor and, ultimately, the 
safety and hazards of this reactor. 

Senator Gorr. What is the relationship between the planning and 
design and the actual bricks and mortar construction cost? 

Mr. Frrxeps. The actual construction cost is estimated from $45 mil- 
lion to $47 million. 

Mr. Davis. I don’t think I have a separate cost on the design. 

Mr. Freips. Our contribution is $4,450,000. I am sure there is at 
least another 7 or 10 million on this design. They have already spent 
quite a bit at Atomic Power Development Associates. 

Mr. Davis. They have spent according to our information about 
$4.5 million on research and development, and on their initial con- 
struction. 

Senator Gore. Do I understand correctly that approximately $4 
million is the total commitment of the Commission to this project 
until and unless a license is granted. 

Mr. Fretps. That is correct. The waiver provision is the other 
provision that is a commitment. 

Senator Gore. Is that effective without operation? 

Mr. Frevps. I believe the provision could be effective in the period 
when there was fabrication of parts if they had material in their 
hands in advance of an operating license. 

Senator Gore. Adding that to the 4 million, what is the total ? 

Mr. Fiexps. The total ? 

Senator Gore. The total possible commitment of the Commission 
to this project prior to the issuance of a license. 

Mr. Freitp. An operating license ? 

Senator Gore. I think that is the correct term. 

Mr. Freips. $4,450,000 for the research and development assistance. 

Mr. Davis. The total waiver for the 5 years is $7,845,000. 

Mr. Fiexps. That is the estimate we have made of the total waiver 
of charges during the 5 years of operation of this contract. It would 
be some part of that. 

Senator Gore. You gave us this $7,845,000. Can you give an esti- 
mate of what part it would be possible for this company to recover 
even though an operating license should never be granted ? 

Mr. Frevps. They would not recover any of this. This waiver is 
a cost that does not accrue to them. 

Senator Gore. What part of this cost, then, would you incur? 

Mr. Fietps. The part we would incur would be the $4,450,000 for 
research and development assistance if we went to the end of the 
development contract. 

Senator Gore. I am asking what part of the $7 million, if any. 

Mr. Frexps. It would depend on the timing. 

Mr. Davis. If it were for amounts of material to start fabricating 
fuel elements or things of this sort, it might possibly in a year or so 
amount to several hundred thousand dollars of use charge. This is 
not a cost to the Commission, but represents the value of the waiver 
of the use charge for small amounts of material. 

Senator Gore. In other wor ds, it would not be an outlay of cash, 

Mr. Frevps. That is correct. 

Senator Gore. But it would be a waiver of an income. 

Mr. Frevps. Yes; the 4-percent use charge on the value of the mate- 
rial, 
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Senator Gore. Under those circumstances, it may well be the Com- 
mission may be justified in making a commitment to this extent prior 
to the resolution of the safety issue. General Fields, with the appar- 
rently growing hazard of radioactivity, the safety element in reactors 
becomes incre vasingly important. It is not only important that 
reactors in this countr y be constructed safely for our own safety, but 
it is important, it seems to me, for this country to set an example of 

safety in reactor construction and design. 

Mr. Frerips. Could I express a personal opinion? I don’t believe 
the safety question or the hazards have changed any. We have al- 
ways appreciated the seriousness of them. We intend that reactors 
be built so that they do not endanger the population. They will have 
to conform to safety standards and hazards controls that ‘will insure 
this. ‘There is no reason that we see that this cannot be done. 

There is certainly an increasing awareness that radioactive products, 
whether they come from weapons or from reactors and get loose in the 
world, are dangerous. In our estimation the situation is not any 
different with respect to reactors, and the need to design reactors that 
will not have accidents that will endanger the population, than it was 
several years ago. 

Senator Gore. To the extent that unsafe reactors would add to the 
total reservoir of contamination, they do loom as a growing problem 
because more and more countries are planning reactors, and apparently 
more and more countries are thinking of testing weapons. 

Mr. Frerps. It is a growing problem. 

Senator Gore. Do I understand that in some respects it is a growing 
problem ? 

Mr. Frerps. In that sense, very much so. 

Senator Gore. Thank you, Mr. Chairman. 

Representative Core. The Commission has not contributed anything 
whatever toward the actual construction cost of the PRDC project ? 

Mr. Fretps. That is correct, sir. 

Representative Corr. The Commission’s participation and Federal 
funds for that project are limited to the $4 million in research which 
might be needed to be done by contract plus an estimated two- 
hundred-thousands-odd dollars of cost of research in Government 
laboratories ? 

Mr. Fretps. No, sir. The total amount of this $4,450,000 will be 
done in Government laboratories. It is just that $244,000 of that 
amount will be expended in fiscal 1957. 

Representative Corr. The total amount of Federal participation 
in the PRDC project is under $5 million. 

Mr. Fretps. There will be costs incurred in our own laboratory of 
$4,450,000. There will also be a waiver of use charges. 

Representative Coir. The latter apply to other projects, too. 

Mr. Frerps. Yes. 

Representative Corr. That is quite a difference between the treat- 
ment you have given this great chiseler, Mr. Cisler, as against the 
treatment you gave to the Consumer Public Power District of Ne- 
braska, where you pay $24 million out of the cost of building the 
reactor and Consumers Power puts up $16 million ? 

Senator Gore. Mr. Chairman, I hope Mr. Cole will understand the 
spirit in which I object to Mr. Cisler being called a chiseler. 
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Representative Cote. I do not object to it at all, because many 
other people have raised considerable eyebrows to the PRDC. 

Senator Gore. You did not let me finish. I was trying to be kind. 

Representative Cote. So was I. 

Representative Horirme.p. There are two things I should like to 
ask. Will you provide the committee with a statement on the effect 
of the change of the price level to $30 on the economics of reactors 
in the first and second rounds, and to the independent industrial 
program? Will you prepare that covering the period as far ahead 
as you can see what the effect will be and submit it later? 

(The material referred to is classified and is on file with the Joint 
Committee. ) 

Mr. Fretps. You mean in terms of the difference of the revenue 
they would receive from plutonium ? 

Representative Hotirietp. That is right. I think we have demon- 
strated that the $48 million which was estimated in the PRDC 
brochure of income in the next 10 years was founded on a 10-year 
receipt of moneys at the $45 level. 

Mr. Frevps. Mr. Chairman, if you believe I testified to that, may 
I correct you? I don’t know what they based their income projection 
on, whether it was that plutonium price projection or not. 

Representative Horrrrevp. The interrogation took note of a certain 
number of grams in their brochure that would be produced, and I 
think, multiplying that by 45, we did get a figure of $48. million. 

Mr. Davis. I think that was me, Mr. Holifield. I am familiar 
with that and have seen that particular table. But I do not believe 
the general manager is familiar with it. 

Representative Hoxtrretp. I see. My only thought was that we 
have shown that the $48 million income from plutonium from the 
PRDC that was outlined in the brochure, a photostatic copy of which 
I have in front of me, is not realistic in view of the fact that they 
could only receive the $45 price for a year, and possibly a few months, 
and after that it will be $30 for 1 year, and after that we do not know 
what it will be. Have I stated that correctly, Mr. Davis? 

Mr. Davis. Yes; that is correct. 

Representative Cote. When was the $30 price announced in the 
Commission ? 

Mr. Frevps. May 18, 1957. 

Representative Cote. What was the date of the brochure, if it shows 
adate? I don’t know. 

Mr. Tou. I believe the brochure was distributed at the ground- 
breaking ceremonies last August. 

Representative Coir. So the figures indicated in the brochure are 
based on the prices that had been announced by the Commission at 
that time? 

Mr. Frevps. I imagine that is true. 

Representative Cote. What I am trying to do is to dispel any in- 
ference that there was any effort on the part of the sponsors of PRDC 
to mislead the public with respect to potential of this project. 

Representative Horirreip. I will have to say that I made no such 
inference. 

Representative Coir. I did not think you did. 

Representative Hortrieip. In fact, I think this will affect a lot of 
objections which have been laid at the door of the PRDC in that they 
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the getting $48 million for their plutonium. I want the record to 
show the facts: I am showing that this one figure will have to be 
substantially revised. 

Mr. Frerps. Mr, Holifield, could I just insert a comment there? I 
think this is a problem that many of these companies have, that is, 
that we can guarantee prices for only a 7-year period. It takes them 
3 or 4 years to build a reactor. They only have a year or two in which 
they know positively how much they will receive by virtue of the 
guaranteed price for the material that is produced in their licensed 
reactor. They have of necessity to project their statements much 
farther than that, and they are forced to make assumptions themselves. 
They naturally presume what is existent would be continued. They 
are forced to make some assumptions. 

Representative Hortrretp. I am not complaining of that. I do 
want to pursue this thought through. You have established the price 
at $30 for the 1-year period. In the future, the price schedules will 
come before this committee and the price schedules will be justified 
on the basis of the criteria set forth in the act to the satisfaction of 
this committee, or I suppose we can, in our legislative way, take issue 
with the Commission. 

Mr. Frevps. Mr. Chairman, I would hold that the prices to this 
point have been set in accordance with the act, too. 

tepresentative Horirieip. I am not taking issue with that. 

Mr. Fretps. That is true. 

tepresentative Hoxtrrerp. They were set in terms of the 1954 act. 
Tf this H. R. 7992 passes, they will be referred to this committee for 
scrutiny and setae ation before announcement, as I understand. 

Mr. Fretps. That is my understanding. 

Representative Horirrerp. Getting to the point of the $30 price, 
I have before me a copy of the London Times of Saturday, March 16, 
1957, in which, according to this article, the price of plutonium in 
Great Britain has now been set, contrary to previous information we 
had, on the basis of no higher than $12 a gram in their estimates of 
their costs. We cannot go into that in detail at this time, but when 
we get into the pricing, this will be looked into. It was stated by 
Sir Cristopher Hinton in his speech. Heretofore we have been told 
that the British were justifying their low power price estimates on 
the basis of a high plutonium price. But according to this article, 
the credit for plutonium in the irradiated fuel is on the basis of 7 
pence which I believe is about 8 mills. I am trying to read some 
figures. 

Mr. Fretps. I am not familiar with that article, Mr. Chairman. As 
far as I know, there have been no official issuances of prices by the 
United Kingdom. 

Mr. Davis. They have never actually made any kind of price an- 
nouncements that are comparable in any way with the ones made by 
the Commission. 

Representative Horirterp. This indicates that the price of pluto- 
nium might go down rather than up. 

Mr. Davis. Mr. Holifield, I think in the past in discussing these 
we have pointed out that the price of plutonium in the Calder Hall 
reactors would have to be high to arrive at these lower power costs. 
However, in the CEA reactors which is what Sir Cristopher Hinton 
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was discussing in this article—and I believe this paper of his was 
presented in Sweden—he is talking about the advanced gas-cooled 
type of reactor. In this case they could probably get the low power 
cost with plutonium of the order of $12. 

Representative Hoirrretp. It shows the reduction in the price of 
plutonium, and the price of the cost of producing electricity. 

Mr. Davis. In a period which is now still many years away; yes, sir. 

Representative Hottrieip. This is a projection into the future. 

Mr. Davis. Yes, sir; that ismy understanding. 

Mr. Ramey. Mr. Fields, referring to your statement about the 
$30 price in relation to the fact that the Commission could only guar- 
antee prices for 7 years, and then operators would have only 2 or 3 
years of actually getting the advantage of any particular price, hasn’t 
it been the Commission’s position pretty much throughout the last 
several years that they wanted only single-purpose “reactors, and, 
therefore, the price of $12 a gram was what they wanted the com- 
panies that were planning to design and construct reactors to count 
upon for the long run? There has been, at least in the press, some 
criticism that the $30 price may cause reactor operators to go away 
from single purpose reactor concepts to take advantage of the $30 
price. 

The critics further indicate that this might thereby retard the 
economics of atomic power. 

Mr. Fievps. This was certainly one of the considerations that we 
had in establishing a higher price, that is, the extent to which a 
higher price of plutonitan would influence the design of reactors. In 
our rationalization, we do not believe that the $30 will do this, espe- 
cially since it is guaranteed for such a limited time ahead. 

Mr. Ramey. There would have to be some sort of a gradual drop, 
would there not, from the $30 down to the $12? 

Mr. Frietps. You mean when? In an additional price schedule? 

Mr. Ramey. Yes. 

Mr. Frevps. I don’t know. 

Senator Gore. Mr. Chairman, may I ask one more question ? 

Representative Hoitrretp. Senator Gore. 

Senator Gore. General, having expressed the tentative opinion that 
the Commission might well be justified in participating in the develop- 
ment of this project to the extent that you are ¢ ‘ommitted to do so prior 
to the issuance of a license, I would like to make it plain that I feel 
that the Commission in so doing has not and should not incur any 
moral obligation or find itself in any compromised position with 
respect to the strict enforcement of safety standards because of its 
participation in the development. I would feel some better if you, 
as General Manager, would express your Vv iew in that regard. 

Mr. Firexps. I feel very keenly in that regard, Senator, and assure 
you that as far as I am concerned, and I feel convinced with respect to 
the Commission, there will be a complete detachment from their con- 
cern with this contract when they review the safety considerations of 
this reactor. 

Senator Gore. Is the Power Reactor Development Co., in your 
opinion, fully aware of the Commission’s position to the effect which 
you have just stated ? 
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Mr. Fiexps. Yes, sir. We made that very clear. As you know, 
intervention was accepted by the Commission in this case. There is 
a hearing going on now to review the entire issue. 

Senator Gore. Mr. Chairman, I feel constrained to observe in all 
candor that General Fields and Dr. Davis have presented this project 
in a better light than it has heretofore come to my attention. 

Mr. Fietps. Thank you, sir. 

Representative Hotirreip. The witnesses have certainly been re- 
sponsive to our questions. The Chair appreciates that, too. 

We are faced with the next item, the Yankee Atomic Electric Co., 
in the first round. 

Mr. Fretps. That is the remaining project in the first round. 

Representative Horirterp. While I have not committed myself to 
Senator Pastore definitely, he had expressed a desire to be present 
when we discuss this. Yet I wanted to wind this up this afternoon. 

I think under the situation I believe I will let that go for now, 
because I don’t want to take advantage in any way of his absence. 
I know how much his heart is set on this particular project. 

Mr. Frietps. Could I make but one statement on this, Mr. Holifield 7 
As you notice, we have not included this project in the program justi- 
fication data, which, in our estimation, would constitute a request for 
authorization under the proposed section 261. This was done on the 
basis that our commitment was made under the previous authoriza- 
tion contained in the act as it now exists. Commitments have been 
nade against appropriations therefor. We are not asking for any ad- 
ditional appropriations and do not contemplate that any will be neces- 
sary for this project. 

Representative Honirreitp. T understand that. However, it has been 
thought necessary to have the story of this particular one, in view of 
the fact that it does involve the future waiving of fuel charges and 
also involves the expenditure of moneys which have heretofore been 
committed. TI was not considering it on the basis of the first-round 
offering and the authorization section so much as I was of getting a 
full record upon all the partnership programs. So I think we will 


have the hearings on that at a future time and append them to the 


record at this particular place so that there will be a continuity. 

There was an auxiliary question I wished to ask to make our record 
complete, and that is in regard to the projects such as the Consolidated 
Edison and the Commonwealth Edison. In other words, the inde 
pendent industrial projects, in which the Commission is not partic 
ipating in any of these partnership arrangements. 

You have no intention to come before the committee for funds 
for those projects, as I understand it? 

Mr. Fretpos. We have no plans now and T don’t know of any. 

Representative Horirretp. Such assistance as you have given them 
in the past has been in the nature of making available to them under 
the access permit program all research and development to which they 
were entitled, along with others; is that right ? 

Mr. Frets. That is right. 

Representative Hourrerp. You are not now in your Commission 
laboratories doing any specific research and development which could 
be ascribed specifically to these particular projects? 

Mr. Fretps. No, sir. We are not budgeting or requesting authoriza- 
tion or appropriations for those projects. I am not sure but that 
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maybe they get an isotope or something that they are billed for just 
like anybody relse. You are not referr ing to something like that, I am 
sure. 

Representative Horrrretp. No. 

Mr. Fieips. We have no requests contemplated for moneys or au- 
thority for research and development assistance in any projects, other 
than what we have put before you here. 

Representative Houirienp. General Fields, in order that we will not 
have to meet on Saturday morning, I was just wondering if we could 
take up some of these projects that are in the authorization bill, that is, 

if you have the bill IH. R. 5889 in front of you. Could we take up 
project 58 (e) (3), on line 18, page 34 

Mr. Firvps. Yeu 

Representative Honirienp. That is the Argonne National Labora- 
tory for an item of $10 million, 

Mr. Fietps. Yes, sir. 

Mr. Davis. yee is a project for $10 million for a fuels technology 
center at the Argonne National Laboratory which would provide 
facilities for fundamental met: allurgical work, basic metallurgy and 
ceramics, and engineering metallurgy and ceramics, and a good portion 
of this work would be concerned with the advanced plutonium pro- 
gram which Argonne is beginning to get into now. 

Representative Honrrreip. This is not related to any specific part- 

nership arrangement or directed to any specific reac tor that is being 
built now. 

Mr. Davis. No, sir; not at all. This is part of the advanced reactor 
development work that Argonne is carrying out for the Commission. 

Representative Horirirerp. Its purpose really is to prove all types 
of fuels and with particular regard to plutonium as a fuel. 

Mr. Davis. This would really become the central facility there for 
neti eo al work. I think we estimated samething like nearly half 
might be devoted to plutonium metallurgy. 

Representative Hotirm.p. This is not duplicative of anything you 

have at the present time. 

Mr. Davis. This would not duplicate anything we have at the 
present time but it would provide a facility where some of the work 
that is now in temporary buildings in the old area would be consoli- 
dated with the new work done in these facilities. 

Representative Houtr1evp. This is for brick and mortar. 

Mr. Davis. This is the building and for the facilities that would go 


nn it. 
Representative HoviFietp. W a you take the next project that you 
wish to discuss today’ If there any of these that you want to 


discuss in more detail in exec ie session, we can take them up later. 

Mr. Davis. The next one, 58-e-4, we would have to consider in 
executive session. The next one, 58-e—5, likewise. 

Representative HoiirieLp. How about No. 7 on line 3? 

Mr. Frexps. I believe we did discuss Project 58-e-6 for project 
Sherwood. 

Representative Honirieip. Yes, that has been discussed. Project 
58 (e) (7) we can discuss; can we not 

Mr. Frewps. Yes, sir. 

Mr. Davis. This is a project for carrying out, essentially on a pilot- 
plant basis, a process which has been developed at Brookhaven, and 
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by Argonne with some work by Phillips, on the reduction of liquid 
waste to a solid form where it can be more conveniently and cheaply 
stored on a permanent basis. 

Representative Ifo.trreip. This is to take the liquid out and reduce 
it toa solid. 

Mr. Davis. This is to take the liquid out and reduce the waste to a 
solid of a type that can be rather permanently stored without the 
possibly of leaching and things of this nature. It is one of the more 
attractive things that we can see for handling this type of waste on a 
large scale permanent basis. 

Represent: itive Howirietp. Is this for the research and develop- 
ment ¢ 

Mr. Davis. This is for the facility. It is not for the research and 
development program. It would provide the building and equipment 
to carry out this type of experimental operation. We would visualize 
that if it is successful, with some additions to the equipment, this 
facility might be able to handle the wastes from the Idaho chemical 
processing plant. 

Representative HouiFrevb. Is there any scientific estimate as to how 
much you can reduce the volume of waste by calcimating it? 

Mr. Davis. It would be reduced by a very large factor. ‘T would not 
like to hazard a guess offhand. There is actu: ally a practical limit m 
the sense that while you are reducing the waste from liquid form and 
converting to a solid form you will ‘still mix waste up with materia! 
for storage in order that the amount of heat that is being released 
by the waste in the early stages won’t be too much. So it is some 
considerable reduction in volume, and it puts the waste into a perma 
nently stored form, and eliminates the necessity for expensive stain- 
less steel tanks and things of this nature. 

Representative Coir. What type of structure would be required to 
accommodate the storage of this new process 

Mr. Davis. We have thought about various things. Storing them 
underground and so on. Almost any kind of storage that would not 
be accessible would be satisfactory. This is one element that we have 
not fully explored as to all of the possibilities. You get into the kind 
of things where essentially a large pit with some cheap kind of lining 
might turn out to be quite suits ible, whereas now we use ve ry expensive 
stainless steel tanks. 

Representative CoLg. It seems to me that some place along the lin 
there was projected the possibility that this concentrated calcinated 
waste might be carted out to the middle of the ocean and stored out 
there. Is that still under consideration ? 

Mr. Davis. Disposal in the ocean has been considered. There has 
been experimental work going on in this. We still regard it as one of 
the possibilities, but not one to which we know all the answers, either. 
There are really several different things which can be done. One cai 
also consider storing this material in impervious geologic installa- 
tions. But there is not enough evidence so that one can say this is a 
practical scheme. This is not as complete a method as perhaps putting 
it in the ocean, but it would keep the material where we knew it was 
and knew it was not susceptible to getting about. 

Representative Coxe. Is there general agreement that this waste ma 
terial will have no future value whatever for some other phase of the 
atomic program 
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Mr. Davis. I expect that the waste that we would be generating at 
the present time or near future we would probably not want to bring 
back and use. I think the waste products from the chemical process- 
ing in the future may at the time that they are produced, and for 
relatively short periods thereafter, be useful either in whole or by 
separating out some of the isotopes and utilizing them. These large 
scale uses have not been developed yet. I think many people are 
quite optimistic that they will come about and that they will relieve 
at least some of the expense of carrying out the processing. 

Representative Coir. Quite some years ago there was speculation 
about the possibility of removing the hazard of nuclear war by de- 
veloping a process of neutralizing the fissionable material. Is there 
any currency tothatirea? Isit still alive? 

Mr. Davis. There was a scheme of denaturing material. 

Representative Corr. That is what I meant when I said neutralize. 

Mr. Davis. Which was a scheme for trying to make it nonusable in 
weapons. 

Representative Corn. Will it be a function of this research center 
at Arco to study the possibility of denaturing the waste material / 
Mr. Davis. No. They would be concerned only with finding a prac- 
tical means of storing the separated and concentrated fission produc ts 
in a manner in which they would not become released in the air or 
water. This would have nothing to do with fissionable material as 
such, but would deal only with the radioactive fission products. 
People have speculated from time to time of finding some way of 
removing the radioactivity, but we don’t know how we can conceivably 
do this at all. They will simply have to decay out their natural life- 

time. 

Mr. Ramey. Are these high level wastes, so-called, that this would 
take care of ? 

Mr. Davis. These would be high level wastes. 

Mr. Ramey. What are your procedures on handling so-called low 
level wastes ? 

Mr. Davis. The same kind of process could be used for almost any 
level waste. The decision as to whether or not to use this would de- 
pend upon what else you might be able to do with the low level 
wastes. In many cases it is a perfectly safe procedure to release them 
to the atmosphere, the rivers and streams, or the ground. 

Mr. Ramey. In our hearings on fallout, some scientists worried a 
little about low level wastes increasing the general amount of radio- 
activity and thereby constituting a threat from our so-called peaceful 
activities. Do you feel it is a threat in that sense ? 

Mr Davis. Certainly not in the kinds and amounts of low level 
wastes that have been released so far. I think as time goes on and 
procedures for recovering and disposing of radioactive wastes are 
improved, } you may find you are trying to recover and do away with 
essentially all of them. There will always be some things like the air 
which must. pass through a shield around the reactor and which 
thereby picks up a little bit of short term activity. You simply put 
thisairupastack. There is very little else you can do with it. 

Mr. Ramey. That would not have any nationwide or worldwide 
effect in raising levels of radioactivity ? 

Mr. Davis. No; not at all. There is nothing about the operation 
of our facilities at this time which would have that effect. 
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Representative Horirieip. The Chair believes this whole waste- 
disposal matter is most important. It is going to get more important 
as time goes along, and people realize the problem, both from the 
standpoint of time and toxic ity. Let us take project 58 (e) (8). 

Mr. Davis. This is a project to build some hot cells without a de- 
termination yet as to where these might be built. We have a consider- 
able need for hot cells for use partic salar ly in chemical processing, and 
it was intended that these would be used largely in development. work 
on chemical processing. This, I would say, is one of the areas in 
which we are shortest. We still have a shortage of space or projected 
say in test reactors. We have a shortage of space in hot cells which 

can be used for examining radiated specimens, and for conducting 
process development wor k with hot cells. This would provide for 
several, perhaps 6 or 8, individual hot cells and their housing to carry 
on primarily the ¢ chemeial processing development work. 

Representative Horirieip. Would you suggest that we take up proj- 
ect 58 (f) (2) ? 

Mr. Fietps. I believe you could take up 58 (f) (1). 

Representative Horrrrevp. All right, let us take that up, then. 

Mr. Davis. This is a project for $3.7 million to provide waste 
storage tanks at Idaho which are needed urgently to accept the wastes | 
that are being generated there in the various programs which are 
putting an increasing load on the Idaho chemical processing plant. | 
This is one of the kinds of expenses that, if the pilot program on waste 

calcination is successful, in some future year we could expect to stop 

having to build such expensive tanks. But until that program is 
successful, we could not stop, and that program would not be com- 
pleted in time to have any effect on the need for these particular 
tanks. 

Representative Honirreip. Do you have any figures as to how many 
gallons this will hold ¢ 

Mr. Davis. In fiscal 1958 there would be 3 tanks of 300,000 gallons 
with cooling coils, and an additional 300,000-gallon uncooled tank. 
That is the particular requirement here. 

Representative Hontrrevp. Is that a total of 600,000 7 

Mr. Davis. No: it would be a total of 3 additional 300,000-gallon 
cooled tanks which would be 900,000, and then a 300,000-gallon un- 
cooled tank for a total of 1.2 million gallons. 

Representative Hotirmip. We will go to project 58 (f) (2). 

Mr. Davis. Project 58 (f) (2), hot pilot plant, is a small chemical 
processing pilot plant, primarily a building, with provision for proc- 
ess equipment which is needed to explore the processes for what we 

call the head-end treatment in connection with the various possible 

power reactors. We have the possibilities here of utilizing the present 
aqueous processes for many of these possible reactor fuel elements, 
but. in almost each case we do have to develop the process for carrying 
= the dissolution of the material and getting it into the proper chem- 

cal form to go through the main portion of the aqueous chemical 
eis essing. This is a small plant facility that is needed for experi- 
mental work in connection with the various so-called head-end proc- 
essing steps. 

Representative Horirrerp. I think we will pick up 58 (f) (3) when 
Senator Dworshak is present. 
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Mr. Fre.tps. We had considerable discussion of that and Senator 
Dworshak did go to Arco himself. His question was answered. 

Represent: itive Hotirrenp. I remember talking about that with him, 
but I though he said he wanted to take it up further when we got to 
it. Maybe I am wrong in my memory. 

Mr. Fietps. He raised a question with respect to grazing and he 
went to Arco and consulted there. Iam under the impression that he 
may be satisfied and does not wish to question further. If he does, 
we are available. 

Representative Hotirrerp. We will check with him. I was under 
the belief that we had postponed final action on that. 

I think that about covers everything we can discuss this afternoon ; 
does it not? Are there any other items which we have not discussed ? 

Mr. Freips. We have not discussed the general plant projects, and 
it may be that you wish to discuss that [ don’t know the extent of 
the classified discussion that would be necessary. 

Representative Horirieip. Since it is almost 5 o’clock, we will take 
those up with the ones that should be taken up in executive session and 
dispose of them at that one time. 

Mr. Frevps. Yes, sir. I think it could be done. Do you still wish 
to meet on Saturday or not? There are not many items remaining. 

Mr. Chairman, I understood you were going to take up the two 
reactor experiments, the liquid meta! fuel reactor and the sodium 
reactor experiment modification later. 

Representative Horirmp. As long as we have to have this Yankee 
Atomic Electric Co. session, maybe we can arrange our next meeting 
so that we can finish up on the Yankee Atomic project when Mr. 
Pastore is here. 

Mr. Frevps. It is not clear to me when you wished to finish the re- 
actor items, Mr. Chairman. This would be a later date if I remem- 
ber the schedule. 

Representative Horirrerp. I was trying to look over this schedule 
here to see when we could work it in. 

The committee stands adjourned. 

(Thereupon at 4:50 p. m., a recess was taken subject to call of the 
Chair.) 
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FRIDAY, JUNE 14, 1957 


CONGRESS OF THE UNITED STATES, 

SUBCOMMITTEE ON LEGISLATION OF THE JOINT COMMITTEE 

on Aromic ENERGY, 
Washington, D.C. 

The subcommittee met at 2 p. m., pursuant to notice, in room F-88 of 
the Capitol, Hon. Chet Holifield (chairman of the subcommittee) 
presiding. 

Present: Representatives Holifield (presiding), Durham, Price, 
Dempsey, Cole, Van Zandt, and Patterson; and Senators Anderson, 
Pastore, and Hickenlooper. 

Present also: James T. Ramey, executive director of the Joint Com- 
mittee, and David R. Toll, of the professional staff of the Joint 
Committee. 

Representative Hoxirrerp. The subcommittee will come to order. 

In order to accommodate Senator Pastore, our first part of our 
testimony will be the résumé on the Yankee Atomic Electric Co., under 
the first round of the AEC power demonstration program. 

This part of the hearings will be added to the other public testimony 
so anything that is said here will be on the basis of nonclassification on 
the Yankee Atomic Electric Co. Then after that we will go into 
the classified subjects. 

[ think the first thing we might have for the purpose of the hearing 
is a statement on the part of you, General, which gives us the pertinent 
details of the Yankee Atomic Electric agreement, what the agreement 
is, and what the commitment is, and when it was entered into, and 
what is the type of the reactor and so forth, and its completion date 
also. 


STATEMENTS OF K. E. FIELDS, GENERAL MANAGER OF THE 
ATOMIC ENERGY COMMISSION; EDWARD DIAMOND, DEPUTY 
GENERAL COUNSEL; DON S. BURROWS, CONTROLLER, BRIG. GEN. 
A. D. STARBIRD, DIRECTOR OF THE DIVISION OF MILITARY AP- 
PLICATIONS; W. KENNETH DAVIS, DIRECTOR, DIVISION OF 
REACTOR DEVELOPMENT; U. M. STAEBLER, CHIEF, CIVILIAN 
POWER REACTORS BRANCH, DIVISION OF REACTOR DEVELOP- 
MENT; H. H. GORMAN, CHIEF, ADMINISTRATIVE BRANCH, 
DIVISION REACTOR DEVELOPMENT; F. J. McCARTHY, ASSISTANT 
CONTROLLER FOR BUDGET; AND B. F. LA PLANTE, SPECIAL 
ASSISTANT TO THE GENERAL MANAGER (CONGRESSIONAL 
LIAISON) 


Mr. Fieips. I will only make a very brief statement to reiterate 
what I said at the close of yesterday’s hearing, which was to the 
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effect that we have entered into contracts committing us to $5 million 
in assistance toward this endeavor and also on the waiver of full charge 
for this projec k. 

This action took place during fiscal year 1956, we are, therefore, not 
requesting authorization. We would not be requesting authorization 
even though there were an amendment to the act. 

With that, I would suggest that Dr. Davis cover some of the details 
of the project itself. 

Representative Hontrieip. What is the date of signing of that 
contract, Mr. Fields? 

Mr. Davis. June 4, 1956. 

Representative Horirtecp. Was the $5 million for assistance in the 
nature of research and development ? 

Mr. Frevps. That was for research and development assistance. 

Representative Horirmip. What is your estimate of the fuel waiver 
part of it? 

Mr. Davis. $2,980,000. 

Mr. Fretps. Mr. Holifield, before going further on these waivers 
we have been talking about the estimates of the waivers on all of 
these projects. This is an estimate we have made on the basis of 
current knowledge. In most of the cases where the final design is 
not completed, the actual experience of how much is in the reactor 
and how much is cooling, and so forth, is still ahead of us, and so it 
is the best estimate that can be made. 

We are by no means wishing to hold that these will not vary from 
this. We do not believe they will vary significantly, but it will only 
be when we get through that we will am the actual amount. 

Senator Pastore. Could the variance be up or down ? 

Mr. Fretps. It could be up or it could be down. In some cases it 
could well be less than this. 

Representative Hoxirrerp. Now, will you tell us who the Yankee 
Atomic people are and what are the names of the firms? 

Mr. Davis. The Yankee Atomic Electric Co. is a corporation which 
has been formed and which is jointly owned by the following 
utilities : 

New England Electric Power Co., Connecticut Light & Power Co., 
Boston Edison Co., Central Maine Power Co., Hartford Electric 
Light Co., Connecticut Power Co., Western Massachusetts Electric 
Co., Public Service C ompany of New Fi: ampshire, Mountaintop Elec- 
tric Co., New Bedford Gas & Edison Light Co., Cambridge Electric 
Light Co., and Central Vermont Public Service C orp. 

Representative Horirieip. There are 12 corporations ? 

Mr. Davis. Yes, sir. 

Representative Cote. Are their interests all of the same? 

Mr. Davis. No; their interests vary. 

epresentative Corr. From what to what? 

Mr. Davis. I believe from about 30 percent for New England Elec- 
tric Power Co., to a fraction of a percent for at least one of the other 
companies. : 2 . 

Representative Cote. And the Yankee Atomic Electric Co, is a busi- 
ness corporation. 

Mr. Davis. It is a business corporation. 

Representative Duruam. Are all of these companies power-pro- 
ducing companies? 











AUTHORIZING LEGISLATION 255 


Mr. Davis. I think they are all power-producing companies with 
the possible exception of the Central Vermont Public Service Corp. 
I am not sure whether it is an actual utility or a service corporation 
which supplies services to some of the other utilities. 

We could supply that information for the record, if necessary. 

Representative Horirtenp. How much is the estimate of the cost 
of this facility? They are going to completely furnish the money 
for the reactor and the generating equipment, as I understand it. 

Mr. Davis. They will supply the complete reactor plant and all of 
the costs of operation and will distribute the power through the mem- 
ber companies. 

Representative Horirretp. What is the original estimated cost? 

Mr. Davis. I do not know that we have an exact number on that. 
We have a number of $32.5 million for the nuclear and conventional 
portions of the plant. This was an estimate which they made some 
time ago. ‘They have, in recent months, been in the process of 
mi aking a detailed engineering design of the plant and expect, as I 
understand it, to have a more detailed and new cost estimate some 
time in the fairly near future. 

Senator Pasrore. Which will be upward ? 

Mr. Davis. Which, I suspect, will be upward ; yes. 

Representative Horrrretp. I understand it will be upward from Mr. 
Webster. I do not havethe amount. It is going up though, definitely. 

Representative Durnam. Did you say what type the ‘reactor was? 

Senator Pasrorr. Before you get to that, if it is upward, does that 
change the amount of our contr ibution ? 

Mr. Davis. That will not change our contract with them at all. 

Senator Pasrorr. It merely adds to their cost ? 

Mr. Davis. It merely adds to their cost. 

Representative Durnam. That is true of all of the rest of the cases, 
is it not ? 

Mr. Davis. This is true in all of these other cases; yes. 

Representative Corr. Is the $5 million assistance in addition to 
research that might be done in Commission laboratories research ? 

Mr. Davis. No; there is $4 million of research to be done under sub- 
contract with Westinghouse Electric Corp. up to a limit of actual cost 
of $4 million and $1 million is specified by the contract for work 
which would be done in the Commission’s own laboratories. 

Now, depending upon what work actually has to be done, and where 
it might best be done, there might be some shifts back and forward, 
within this total of $5 million. But the total amount of $5 million 
does cover the 2 kinds, and the contract is specifically $1 million in 
Government facilities and $4 million by a subcontract which they 
have executed with Westinghouse Corp. 

I might just outline roughly what it is, and I ought to say what 
the reactor is, first, perha ips. Would you like me to go into that and 
then what the research is? 

Representative Hontrreip. Yes. 

Mr. Davis. The reactor itself is a pressurized water reactor with 
a net electrical output of 134,000 kilowatts. It will be in many re- 
spects similar to the Shippingport reactor. However, it will use 
a considerable different fuel element, which will be a uniformly 
enriched, low-enrichment uranium oxide, which will be clad with 
stainless steel. 
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This, they hope, will give them a considerably cheaper fuel cost 
than if ‘they had used zirconium. 

Senator Pasrore. Is it contemplated that any part of the $1 million 
which is for AEC laboratory research could be spent or will be spent 
before one dollar is spent by this corporation 

Now I am getting into that GAO report where the contention was 
made that here we have no assurance of participation as such. That 
may be from a very technical point of view, but from a practical point 
of view we are committing ourselves to $5 million, $1 million of which 
will be laboratory research. 

Mr. Davis. It is all laboratory research. 

Senator Pasrorr. The $1 million ? 

Mr. Davis. And the $4 million. One million dollars is for use in 
our laboratory and $4 million in Westinghouse’s laboratories. 

Senator Pastore. Could it well be that we would be spending our 
money before they spent any money ¢ 

Mr. Davis. No, sir. 

Senator Pasrorr. It could not possibly happen ¢ 

Mr. Davis. It has not happened. We have actually spent up to 
date or there has been spent under the contract, something of the 
order of $900,000 as far as the research goes. They have had expenses 
of considerable magnitude. I do not have the exact numbers with me. 

Senator Pastore. Could you give us an approximate figure ? 

Mr. Fretps. They subscribed $1 million back in December of 1955 
and subsequently increased this to $2 million. My latest information 
is that the companies—and this you should get from Mr. Webster— 
have subscribed an additional $2 million. They made a recent com- 
mitment of over $1 million for the pressure vessel itself. 

They are going forward, in other words, with their expenditures, 
also. 

Mr. Davis. They have had extensive design work underway at 
their expense. 

Mr. Frevps. With Stone & Webster. 

Senator Pastore. It might be interesting to indicate how much 
money they have spent or committed thus far. 

Mr. Davis. I do not know that we could, but I think they could 
tell you. 

Representative Hoxtrretp. We will give them the opportunity to 
tell us. 

Senator Pasrorr. Are they going to be called here ? 

tepresentative Hortrretp. Yes. 

Mr. Toru. IT might add that on the schedule passed out yesterday to 
the AEC and distributed to the members, the Yankee group was sched- 
uled for next Tuesday, June 18, 1957, at 3 o’clock. However, I have 
talked on the phone this morning with their attorney, in the absence 
of Mr. Webster, and they now say they cannot appear anytime next 
week as Mr. Webster is tied up all week. They are going to let us 
ec whether they can make it the following Tuesday, June 2 

But the date of their : appearance is still uncertain at the present time. 

Senator Pastore. In view of that, I think in fairness to the record 
and especially at this point, I think that these gentlemen should secure 
these figures, and we can go over it when they do come. 

But I think the record ought to be complete on this point because 
that question has been raised. I think it is essential here to show that 
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while there is an obligation on the part of the AEC, and Federal 
money is going to be ‘used for research and development phases of 
this, there is a cor responding obligation on their part which is tangible 
and real and has been demonstrated up to this point. 

Now, I think that ought to be the record because that question was 

‘aised, and I think the record ought to at least satisfy people who 
might be interested that there is some money being put up by them 
and being spent by them. 

Representative ‘Ho.irrerp. Will you furnish that, Mr. Fields and 
Dr. Davis? 

Mr. Frexps. Yes. 

(The information referred to follows :) 

The Yankee Atomic Electric Co. incurred costs of $730,849 through May 31, 
1957. Estimated costs for June 1957 are $99,500, for a total estimate through 
June 30, 1957, of $830,349. 

Representative Horirrevp. Is it contemplated that in this contract 
there will be an additional payment to this company under a post- 
construction research and development contract ? 

Mr. Fretps. No, sir. 

Representative Hottrietp. There is no such contemplation ? 

Mr. Fietps. No. 

Representative Cotr. Does the $32.5 million that you say represents 
the cost of construction of the reac tor and generating facilities include 
any of Yankee Electric’s expenses for rese: arch ¢ 

Mr. Davis. I do not believe it includes any, Mr. Cole. 

Representative Core. Can you tell us the amount of expenses by 
Yankee for research? General Fields identified a series of expendi- 
tures which, as I recall, aggregated around $4 million. Was that all 
for research ? 

Mr. Firips. This is some of the Stone & Webster expenses and some 
commitments toward actual construction equipment, like this pressure 
vessel I mentioned. It is that kind of item. I cannot tell you how 
much of it is for research and development. 

Senator Pasrore. Would the Congressman yield to me for just a 
moment’ I am afraid a vote is coming up and with his indulgence 
could I ask one question ? 

Representative Coin. Certainly. 

Senator Pasrore. On this question of commitment on the part 
of the Yankee Electric Co., let us assume, for instance, that we have 
already committed ourselves up to $900,000. That is true; is it not? 

Mr. Davis. Of this order of magnitude. 

Mr. Frexps. We have committed ourselves for $5 million. Expendi- 
tures of about $900,000 have been made. 

Senator Pastore. Let us assume that the Yankee Atomic Electric 
Co. tomorrow decided not to go any further. Would that $900,000 on 
our part be lost ? 

Mr. Fretps. Do you mean would it be utilized in some fashion ? 

Senator Pastor. Would it have done us any good? 

Mr. Davis. Senator Pastore, we would feel that the technical in- 
formation that las been developed with this money would be worth- 
while. 

Senator Pastore. Is it clear to you gentlemen, the point I am try- 
ing to get at? 

Mr. Davis. Yes; I think so. 
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Mr. Fiexps. I think there would be value gained. 

Senator Pasrore. There is no guaranty on the part of the Yankee 
Co. that they will go through with their part of the bargain and that 
they could stop at any point. Now, where would that put us with 
this money that we are spending on research ¢ 

Will we have lost that money or will we have profited by the re- 
search that was made? 

Mr. Davis. Senator Pastore, we would have profited by the research 
that would have been done. I think, however, that you realize that 
if a research program of $5 million were started and subsequently 
cut off after a fifth of it has been done, a lot of things would be 
stopped right in the middle, and proportionate value w vould not be 
gained from out of it. 

However, we still would have very useful data. 

Mr. Fretps. There has been a lot of talk about this company 
whether they are going through with it. I am convinced they are 
going to. We have conferred at least three times with Mr. Webster 
since the hearing with this committee on their cost estimate on the 
basis of engineering studies that are comprehensive. 

As soon as that is fixed, they must firm their financing up and 
then go to the insurance companies to get the loans that they feel are 
necessary. The funded debt and the expenditures that they have 
made to date give every indication that they are barreling along here 
in great shape. 

That is my reading on it. If this is not assurance, I don’t know 
what is. 

Senator Pasrorr. This is more or less a partnership effort that 
moves together, both on the part of the AEC and on the part of the 
Yankee Atomic Electric Co. ? 

Mr. Freips. Yes; and the costs are going up as they are on all 
rojects. I see no indication on the part. of Y: ankee that ‘they are not 
acing up to the increased costs that they have ahead of them. It is 

very clear that they are. I think this is the story you will get from 
them. 

Senator Pasrore. There is no question about the seriousness on 
their part of going through with this peaiett, just as we are serious? 
Mr. Frexps. I think it is one of the best arrangements we have. 

Representative Duruam. Our technical know -how would be appli- 
‘able to a plant such as this. 

Mr. Freips. Yes: but a great deal of this is directed toward this 

specific reactor. 

Senator Pasrorr. May I interrupt before I go? 

Mr. Fretps. As you know, there were negotiations with Italy for 
a duplicate plant there. I am not sure whether this should be on the 
record or not. I think it has been announced, however. 

Representative Corr. It has been announced? 

Mr. Fretps. Edison Volta has been negotiating, I believe, with 
Westinghouse for the construction of what is in effect a duplicate 
of this Yankee plant. It seems to be so attractive. 

Representative Coie. It would appear that the capital cost per kilo- 

watt of the Yankee plant is in the order of $230, which, as I recollect, 
is about the lowest capital cost per kilowatt that you have in the de- 
velopment program; is it not? 
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Mr. Davis. It is comparable with the Dresden plant, which is in the 
order of $250 per kilowatt. 

Representative Corr. Is it anticipated that the Yankee reactor may 
result in a greater capacity than it is now estimated to be? 

Mr. Davis. It is possible. Of course, one of the problems you have 
in this kind of a plant is to assess what the capacity might be, but if 
you do not put in the larger turbogenerators and heat exchangers 
which can handle possible greater capacity, you might not be able to 
take advantage of it. 

Whether they would decide to put in a slightly larger turbogenera- 
tor and hope to take some advantage of this possibility, I do not know. 
I think their plant already represents taking considerable advantage 
of what has been learned in the design of the Shippingport pressurized 
water reactor. The plant itself is basically not as large and is con- 
siderably less expensive than the pressurized water reactor. It is 
already taking advantage of some of these capabilities. 

Representative Corz. That is the reason your research on this 
project is so low ? 

Mr. Davis. Because we are taking advantage of the terrifically high 
research costs in connection with Shippingport; yes, sir. 

Representative Corr. Mr. Ramey just reminded me that we cannot 
accept $32 million as a reliable figure for the cost because their re- 
evaluation probably will raise this substantially. 

Mr. Davis. Yes, sir. 

Mr. Fretps. This is what I had indicated in my remarks, too. It is 
clear that their costs are going up. They have not reached the final 
cost estimates as yet, as I understand it. 

Representative Horirevp. Unless there are further questions on 
the Yankee project, we can proceed. 

Representative Core. What is the application of the preference 
clause in the law, with respect to the Yankee project? 

Mr. Diamonp. This is a privately owned plant and the preference 
clause would have no application at all. 

Representative Coir. I just wanted to be sure that was understood. 

Representative Van Zanpr. Laying aside the auxiliaries that this 
company would add to the reactor, what is the potential kilowatt pro- 
duction of the reactor? 

Mr. Davis. Mr. Van Zandt, I wish I knew. 

Representative Van Zanpr. You cannot even guess ? 

Mr. Davis. This is one of the things we simply have to find out by 
operating. 

Representative Van Zanpr. What are they advertising ? 

Mr. Davis. 134,000 kilowatt. It is our hope that pressurized water 
reactors of this same basic design, and the same physical size, would 
put out considerably more power than this. 

I think this design in itself is still conservative. We will know more 
after we have operated the Shippingport reactor and we will know 
still more after we have operated this one. 

You see, you cannot really afford to bank on the power output be- 
ing too much more because these provisions are expensive. 

Representative VAN ZAnpt. The reason I asked is because I am hear- 
ing all sorts of figures on Shippingport. 

Mr. Davis. On the capacity ? 
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Representative Van Zanpr. On the capacity, I am just wondering 
whether that would be general among all of these reactors. 

Mr. Davis. I think Shippingport has had two figures associated with 
it. One of them is the 60,000 ekw. so-called nominal design figure, but 
everything and the turbogenerator and everything in it is built for 
100,000 ekw. gross electrical output. 

Representative Price. Is that not true of all of these? They say 
if we build the larger capacity conventional equipment, we may be 
able to get twice the capacity out of the reactor. 

Mr. Davis. I think you notice in some of these, like Power Reactor 
Development Co., they originally talked about 100,000 kilowatts and 
still talk about this in connection with the reactor, but they are plan- 
ning to build 150,000 kilowatt turbogenerators. 

iieitenen has been talking about 75,000 kilowatts, but they, as I 
understand it, are up about to the point of putting in 100,000 kilowatt 
turbogenerators. 

So the optimism with respect to the capacity of the nuclear portion 
of this equipment is increasing. I think this is something that we 
will learn, even though certain plants, as built, may not be able to 
take advantage of this increased capacity. 

It will show that the next plant ought to be built much bigger in 
terms of the heat removal and the power generation and so on. 

Representative Hortrrevp. If there are no further questions on the 
Yankee project, we will include this in the part of our public record 
and we will now go to those items which are classified and consider 
ourselves as being in executive session. 

Senator Pastore. Have we finished with the Yankee? 

Representative Horitrrerp. Unless you have some questions. 

Senator Pastore. I gave you a report with respect to a safety fea- 
ture of the Yankee. Have you any comment on that, General Fields? 

Mr. Frexps. I haven’t read this, but just looking at it very quickly, 
I would say this: The headline is misleading. We have had their 
application and they have provided some additional information. 
Their application is not being held up except for completion of the 
hazards review and report in the normal routine of doing this. 

They had to amplify the application on a couple of questions that 
in our examination we felt should be in the record. Further than that, 
as I say, the headline is misleading. 

Senator Pastore. Would you read the headline into the record ¢ 

Mr. Fretps. It says, “Northeast Powerplant Permit Held Up by 
AEC Request.” Actually, the permit is in process, and we had asked 
for an addendum of information to supply for the hazards review. 

Senator Pasrorr. Thank you very much, General Fields. 

(Whereupon, at 2:30 p. m., the hearing in the above entitled matter 
was adjourned. ) 
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MONDAY, JUNE 17, 1957 


ConGrEss OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION 
oF THE Jor~nt ComMITTER ON ATOMIC ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to recess, at 2:10 p. m., in room 
1301, New House Office Building, Hon. Chet Holifield, chairman of 
the subcommittee, presiding. 

Present: Representatives Holifield and Cole. 

Also present: James T. Ramey, staff director; David Toll, profes- 
sional staff member and Leonard Selkowitz. 

Representative Honirrep. The committee will be in order. 

This afternon the Subcommittee on Legislation of the Joint Com- 
mittee on Atomic Energy is continuing its public hearings on the AEC 
civilian reactor program. 

Last week the subcommittee heard testimony from Mr. K. E, Fields, 
AEC General Manager, and Mr. W. K. Davis, Director of the Divi- 
sion of Reactor Development, and other AEG financial and legal 
witnesses, concerning the AEC program. This week the subcommit- 
tee will hear from each of the four groups which have submitted pro- 
posals under the second round, and also from Consumers Public 
Power, Inc., and N North American Aviation, Inc., who have submitted 
a proposal under the first round. On Friday afternoon of this week 
the subcommittee may also be able to hear from certain public 
witnesses. 

At this time I would like to make public a revised tentative schedule 
of the hearings. At the request of certain groups, testimony from 
the remaining proposals under the first and third rounds will not be 
heard until the third week. The subcommittee therefore anticipates 
a rather full week of testimony, commencing next Monday, June 24, 
1957, when we will hear from the remaining “proposals under the first 
and third rounds, AEC staff witnesses, and public witnesses. 

Our first witnesses this afternoon are repr esentatives of the Chugach 
Electric pe iation and Nuclear Development Associates, who have 
submitted a proposal under the second round of the AEC power 
demonstration program. 

Gentlemen, the subcommittee is glad to have you here with us this 
afternoon. We understand that one representative from each of your 
groups has a short statement, and then that you will each be available 
for question. You may proceed in any manner you wish to describe 
the details of your proposal to the subeommittee. We would appre- 
ciate it if you would introduce yourselves, and then begin your state- 
ments in any manner vou wish. 
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Our first witness is Mr. William Reynolds, plant superintendent of 
the Chugach Electric Association, Anchorage, Alaska, and with him 
is Mr. Walter Hamilton, manager of contract operations of the Nu- 
clear Development Corporation of America, White Plains, N. Y. 

Before we start, I think we would want to acknowledge that Mr. 
Hamilton, who is before us today, was a member of the staff of the 
Atomic Energy Committee for many, many years, and rendered very 
valuable service as a staff member to the Joint Committee on Atomic 
Energy. Weare happy to have you as one of the witnesses this after- 
noon across the table from your heretofore accustomed place, Mr. 
Hamilton. 

Mr. Hamitron. Thank you, sir. 

Representative Horirretp. I suppose, Mr. Reynolds, you wish to 
start. . 


STATEMENT OF WILLIAM A. REYNOLDS, PLANT SUPERINTENDENT, 
CHUGACH ELECTRIC ASSOCIATION, ANCHORAGE, ALASKA; AC- 
COMPANIED BY WALTER HAMILTON, MANAGER, CONTRACT OP- 
ERATIONS, NUCLEAR DEVELOPMENT CORPORATION OF AMERICA, 
WHITE PLAINS, N. Y.; EUGENE M. ZUCKERT, ENGINEERING CON- 
SULTANT, WASHINGTON, D. C.; THEODORE A. MILLER, ATTORNEY 
AT LAW, WASHINGTON, D. C.; AND ALEXANDER L. KEYES, NU- 
CLEAR DEVELOPMENT CORPORATION OF AMERICA 


Mr. Reynowps. Mr. Chairman and members of the committee, my 
name is William A. Reynolds, and I am plant superintendent for 
Chugach Electric Association, located in Anchorage, Alaska. 
I am here at the request of the representatives we have in Washing- 
ton, requesting that I come to Washington to appear before this com- 
mittee. I am happy to be here to appear, Mr. Chairman. 

At this time, I would like to give a short résumé. 

We have with us today Mr. Hamilton and Mr. Zuckert and Mr. 
Miller, who have been working with us on this. 

If I may have 4 or 5 minutes, I. would like to give a brief review 
of the history of Chugach. 

The Chugach Electric Association was formed in 1948 to satisfy 
the needs, of course, for power in the Anchorage area, and it can best 
be summed up, the extent of our growth, that at the end of 1956 there 
has been a capital investment of about $12 million. 

Chugach Electric Association comprises an electric system involv- 
ing about 475 miles of line. The density on that line is about 23 con- 
sumers per mile. The physical generation plant consists of a 9,500- 
kilowatt steam plant, and at the present time we have very nearly 
completed an additional 5,000-kilowatt unit. This unit we expect to 
be in operation later on in the summer. 

In connection with some of this, Chugach has prepared a brochure 
which we use to distribute to people who are asking questions relative 
to power and industry in the Anchorage area. 

If the committee would like one of these 





Representative Hotrretp. I do not want to interrupt your presenta- 
tion. I have some detailed questions I want to ask, but go ahead and 
give us your full presentation. 
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Mr. Rrynowps. Probably the best point to carry on from here would 
be a brief view of the economic impact. 

We have about 110 employees, and the payroll would exceed about 
$500,000 per year. So on that basis it definitely serves a purpose in the 
c ommunity. 

As to the load now existing on the Chugach system, for 1957 it will 
likely require about 60 million kilowatt-hours to furnish that load. 
We are presently furnishing that with our own generation facilities, 
and a 9,000-kilowatt contract we have with the Bureau of Reclam: ation 
project. So from those two sources we are presently furnishing our 
system. 

However, as you all very likely know, the Anchorage area is grow- 
ing very, very fast. The area now, not counting military per sonnel, 
would likely number about 75,000 civilians. 

In order to furnish those people with power, we have a situation of 
having to be constantly on the lookout for ways and means of furnish- 
ing power in the most economical way that we can find. 

U ndoubtedly you have heard of the high labor costs that exist in 
Alaska and, as a result, when we had word of the second-program 
projection, it appealed to us. Sometime prior to that we had estab- 
lished representation in Washington to assist us and relay to us any 
word that would help us in solving our power problems, and trying 
to provide it fast enough to keep up with the area growth. 

So, as a result of that, representatives from the } Nuclear Develop- 
ment Corp.,.and our own attorney, Mr. Miller, came to Anchorage in 
January of 1956, at which time the basic fundamentals of a proposal 
were agreed upon between the Nuclear Development Corp., whom we 
consider as our partner in this, and us, and that proposal was 
submitted. 

Now the cost of our present coal, the labor costs, and so forth, 
affords us at least the hope that, if this program—and we feel that it 
does have definite possibilities—would give us a means of combating 
or counteracting high labor costs, and so forth, we certainly want to 
investigate it to its fullest. 

I believe that that is br iefly what I may have to say. I would be 
very pleased to endeavor to answer any questions that I may, sir. 

Representative Horirrerp. You testified that you now have 9,500 
kilowatts from a steam plant, and that you have 5,000 additional kilo- 
watts from another steam plant? 

Mr. Reynoxps. It is adjoining to the present structure. 

In that regard, I have some pictures that I have taken very re- 
cently, which I believe would give you the idea. 

Re :presentative Howtrietp. We will -have those picked up. 

You get in addition to that the hydroelectric power from the Bu- 
reau of Reclamation. How many kilowatts do you get from that ? 

Mr. Reynowps. Our contract is for 9,000 kilowatts at a 52 per- 
cent load factor. 

Representative Hortrietp. So you have a total, then, of 23,500 
kilowatts now ? 

Mr. Reynotps. That is correct, sir. 

Representative Horirinip. What figure did you give in regard 
to the capacity you feel you will need there? | 

Mr. Reynorns. It is my thinking that the best load projection we 

can make is by 1962 that capacity will definitely have been used, 
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and every effort must be used to get planning underway to definitely 
assure us something in addition to the amounts we have. 

Representative Hoxirmep. How much do you think you will need ? 

Mr. Reynotps. I believe in the order of 30,000 kilowatts. 

Representative Hotirietp. Additional ? 

Mr. Reynotps. Raising the amount we have to that. 

Representative Hotirmip. What is your average cost per kilowatt 
now ¢ 

Mr. Reynoxps. The cost, as we would produce it out of the steam 
plant, not connected with hydro integration 

Representative Houirietp. I want an average of your total. 

Mr. Reynoups. The average of the total would run on the order 
of around 15 to 16 mills. That is, combining the generation with 
the Eklutna power from the Bureau of Reclamation project. 

Representative Hotirmtp. What is it separately’ Give us the 
steam and the hydro. 

Mr. Reynotps. The steam in this case will run 16 mills and higher 
where integration is in effect, and the hydro, after we have peaked it 
with the steam plant, will run around 10 mills. 

Representative Hotirrecp. Around 2 mills? 

Mr. Reynoxps. Ten mills, sir. 

Representative Hotureip. Do you have to import your coal or 
diesel oil for your steam generation ? 

Mr. Reynoups. We are using coal, and it is mined in the Matanusks 
Valley, or the Jonesville coalfield area, roughtly 50 miles up the rail 
belt from Anchorage. 

Representative Houirrevp. Is it a high-cost coal ? 

Mr. Reynotps. The price we pay delivered at the plant is $12.39 
a ton, and it contains, on the average, 11,500 British thermal units 
as received. That is our contract now in effect. 

Representative Hoxitrrerp. How does that compare with our coals? 
So I will know what the efficiency of it is. 

Mr. Reynotps. I presume you mean stateside prices of coal? 

Representative Horirmeip. Yes; that is used in the ordinary private 
utility generating plant. 

Mr. Reynowps. Of course, I am quite far distant from stateside prac- 
tices, but I am quite sure we could determine very shortly that it is 
considerably above what it would be in the States. I am frankly not 
able to furnish that information, sir. f 

Representative Hortrietp. The cost per ton is not too much above it; 
is it? 

Mr. Reynowps. It occurs tome itis. I would think that coal of that 
nature—and I am only guessing, would be $5 or $6 in Virginia, or 
something of that sort. 

Representative Houirtevp. Of the same British thermal unit ? 

Mr. Reynoups. That is correct. 

Representative Cote. Maybe Mr. Hamilton has the information. 

Mr. Haminton. That is correct, sir. This is about twice the normal 
coal cost in the United States, equivalent. 

Representative Hotirretp. What is the nature of your association ? 
A regular nonprofit cooperative ? 

Mr. Reynops. Yes, sir; it is a nonprofit cooperative, and, of course, 
organized in accordance with the laws pertinent of the Territory of 


Alaska. 
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Representative Hotirre.p. You gave us the figure of $12 million as 


your capital plant investment. 
Mr. Reynowps. That is as of December 1956. 


I have some financial statements here for 1953 and 1954, and a very 
brief one for 1956. It has not been printed yet. You are welcome 


to these. 


Representative Honirrevp. Please give them to the reporter, and we 


will accept them for the record. 
(The documents referred to follow :) 


CHUGACH ELECTRIC ASSOCIATION, INC. 


Condensed balance sheet, Dec. 31, 1953 


ASSETS 
Electric plant: 
Electric plant at book value_______-___---~-- $3, 386, 181. 49 
Investment in Knik powerplant_____-------_ 3, 151, 540. 46 
Current assets: 
I sa a aman eee oe 557, 345. 30 
Aechants receivable... qo << nc ncsimcenccncna 273, 371. 83 


Inventories and other current assets______-- 186, 402. 04 


Deferred Gebite GHG OURS? QRNCUB «6c cidniccccncwnccctnnnnmaas 


LIABILITIES AND MEMBERS’ EQUITY 


BRUTE: I ic sais ia ce tn ees enti ea ct ah lnc ae 
Long-term debt: REA notes payable (excluding current portion ) — 
Current and account liabilities : 
ASORGRIE DAT ROIO ica ids dk ccceinmabinnusene $372, 540. 30 
Consumers’ deposits and accrued expenses__ 146, 099. 91 


DIGROTTOR CPOE. nn ciecicinsinn cannes eedicideecs pubis 
Donated capital and members’ equities___.______-_-_---_--_---. 


$6, 537, 721. 95 


1, 017, 119. 17 
51, 361. 01 


7, 606, 202, 13 


35, 730. 00 
7, 057, 181. 44 


518, 640. 21 
31, 568. 09 
(36, 917. 61) 


7, 606, 202. 13 


Condensed statemen of income, Jan. 1-Dec. 31, 19538 





Sales of electric energy__..__.......---._ $1, 308, 077. 66 
CENCE GIBCITIC TEVCRNUG.... .nuccnncnnncmiame 25, O88. 58 

-— $1, 333, 
PUDCRAIOE. BROR oo icindecummneonee 551, 170. 69 


Operation supervision and engineering 
and expenses of transmission and dis- 








Percent 

100. 00 

1. 92 

166.24 101.92 





Ne dain cial a ncaa ea eae oe i 168, 891. 31 
Customers’ accounting and collecting___- 68, 107. 56 
Other expense___- iafah cilia las aa kiana at cnn 124, 154. 49 
NO ics nad ahsats nan Samsara daw aaaiam aaa 155, 234. 47 
I a a ia et el as at Ts, Chae ae 

———_—§—- 1,075,331.29 82.21 

Cle) CORORRTIRS ICON stick cde 257, 834.95 19.71 

Interest on long-term debt__.___________ $118, 912. 30 9. C9 
Miscellaneous non-operating expense____ 8, 879. 88 

a 127, 792.18 - 68 

NOt Unrest TOF the DOMNGi ak wen cideotewsnseeuus 130, 042. 77 9. 94 
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CHUGACH ELEcTRIC ASSOCIATION, INC. 
Condensed balance sheet, Dec. 81, 1954 


ASSETS 
Electric plant: 


Electric plant at book value_____________-__ $3, 655, 487. 26 
Investment in Knik powerplant_________-__ 3, 221, 390. 72 


Investment in Inlet Power & Light Co______ 627, 502. 94 


Current assets: 
Cash 
Accounts receivable pein ark 
Inventories and other current assets__ 


ee 490, 158. 81 
255, 788. 09 
147, 500. 51 


Deferred debits and other assets 


LIABILITIES AND MEMBERS’ EQUITY 


Membership deposits. am : 

Long-term debt: REA notes payable (excluding 
Ceres .WOTGon) — toe 

Current and accrued liabilities : 


Accounts payable__ hides paeeaee $403, 795. 19 
Consumers’ deposits and accured expenses__ 3138, 353. 73 
Deferred credits__-__- is 


Donated capital and members’ equities 


Condensed statement of income Jan, 1 


Sales of electric energy 
Other electric revenue___- 


$1, 569, 
33, 


291. 54 
O84. 96 
Purchased power__-_-_ oe 574. 10 
Operation supervision and engineering and 
penses of transmission and distribution_ 
Customers’ accounting and collecting. 
Other expense 
Depreciation 
Taxes__ 


716, 


220, 031. 65 
76, 319. 16 
159, 994. 87 
189, 178. O07 

9, 186. 91 


Utility operating income_____-____- 


Interest on long-term debt_ 37, 170. 37 
Miscellaneous nonoperating expense_______- * 12, 566. 68 


Net margin for the period_____-__-- 


Dec. 31, 195 


$7, 504, 380. 


893, 447. 


41 


86, 373. 90 


8, 484, 202. 


36, 325 


7, 674, 378. 


23 


717, 148, 92 


29, 605. 
26, 749. 


8, 484, 202. 


$1, 602. 376 


1, 371, 284. 
231, 091. 


149, 737. 


76 


74 


05 


81, 354. 69 
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CHUGACH ELECTRIC ASSOCIATION, INC., ANCHORAGE, ALASKA 


Condensed statement of financial condition, Dec. 31, 1956 





ASSETS AND OTHER DEBITS 
re IN pi cigs semi aie sips eine tsi Sep os 
Less: Depreciation and amortization to date____- 457, 784. 80 
——--- $6, 851, 041. 22 
Investment in Knik Arm powerplant_____------_- 3, 526, 814. 25 
Lees: Depreciation: te date... 2.5.6.4... 4ss 350, 296.05 





— 3,176, 518. 20 
Renewal and replacement funds (represented by securities and 

DOE I 6 sik eee Le beseee eo 77, 736. 12 
Cur me and accrued assets : 


Cash on hand and in banks. <...<4-ssis4..~.. $452, 482. 40 
Accounts and contracts receivable. oo 224, 336. 78 
Materials and supplies inventories_____-_-_ ; 253, 114. 92 
Prepayments and special deposits______-~- 55, 165. 04 


. —_—____——. 985, 099. 14 
eRe eos Seen x Mes cabin tale 175, O79. 47 


setketcmcae aie sade ae 11, 265, 474. 15 


Deferred debits and other assets______ 


Total assets and other debits 


| LIABILITIES AND OTHER CREDITS 
Member and patron equities____- crag spocs aliah ocala tote oeemeeresich cht : 545, 335. 58 
| Long-term debt to REA_____- bec wll hesdeketae $9, 561, 808. 68 
Less: Current portion_____-~_-. sais these 260, 195. 76 
ones — 9,391, 612. 92 
Other Toneietm . GOK nn 65 oc Sc cccsudene 421, 404. 7 76 


Less: Current portion_- ih Ca ea 33, 846. 00 

- 387, 558. 76 
Current and accrued liabilities___- cates : 646, 925. 13 
Current portion of long-term debt 3 294, 041. 76 


Total liabilities and other credits_ wigan, ae ATA. 15 


Condensed statement of revenue and ewpense, for year ended Dec. 31, 1956 


Percent 
Operating revenue : meats en ticatiees $1, 889, 346. 35 100. 0 
Operating expense: 
Cost of power__-- . $609, 068. 91 32. 2 
Transinission and distr ibution e xpe nse_ 270, 123. 69 14.3 
Meter reading, accounting and collecting 132, 113. 74 0 
Other general operating expense 225, 2 ot. 40 11.8 
Depreciation and amortization__- <=) ees 758, 56 14.7 
Taxes... a i Sein bai = 11, 067. 02 .6 
Interest amen 160, 324. 71 8.5 
Total operating expense he BL 1, 682, 711. 03 89.1 
Operating margin eee 206, 635. 32 10.9 
Net nonoperating margin ; a a 1, 483. 98 a 
Net margins ‘ ; as 208, 069. 30 11.0 


Representative Honirtetp. How did you raise this $12 million? 

Mr. Reynoups. Those funds are available from the Rural Elec 
trification Administration, sir. 

Representative Hortrrerp. What interest do you pay on those / 

Mr. ReyNoups. Two percent. 

Representative Hoiirrm.p, Two percent ? 

Mr. Reynoups. Yes. 


93894—57 18 
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Representative Honirmetp. How much of the total indebtedness 
has been retired ¢ 

Mr. Reynotps. I believe it is close to $300,000 as of December 
1956. Some of these loans, of course, were not called out until 1953, 
1954, so the opportunity for payment has not progressed very much. 

Representative Horirrmeip. Are you current on your payments to 
REA? 

Mr. Reynoxtps. Yes, sir; we are current. 

Representative Hotirtexp. Is it your custom also to build a surplus 
in your treasury, or do you pay in surpluses accumulated on your gross 
indebtedness to the Government ? 

Mr. Reynowps. The surpluses that we accrue are, as a general policy, 
used to serve as a reduction in rates to the consumer. 

Representative Hoxtirtetp. You do not follow the custom, then, of 
taking any surpluses which you may accumulate and withholding 
them and investing them in other bonds at a higher rate? 

Mr. Reyno.ps. No, sir; we have not done that. 

Representative Hoxirietp. I believe you said you are current. You 
are not ahead, are you, on your REA payments? 

Mr. Reynoups. No, sir. Our history is very short, and that op- 
portunity really has not presented itself as yet. 

Representative Hotirietp. Now, if you participate in this venture, 
are you planning to obtain additional loans from the REA ? 

Mr. Rrynoups. At the present time, our principal initial contribu- 
tion or participation in this is the use of the facilities which I men- 
tioned at. the beginning will be completed this summer. Now that 
will comprise the initial contribution. If at a later date there might 
be some areas of conventional plants that would be required, we would 
perhaps go to REA for that. I do not anticipate any outside of the 
plant which we presently have which, apparently, from all I know, is 
adjusted quite well to this program. Now if it fulfills that purpose, 
the funding that we will have to request would be extremely small. 

Representative Hortrrecp. Then I can understand that you feel 
you have an hand at this time—or in the process of construction— 
enough funds from loans heretofore entered into to handle any ad- 
ditional heat that you may get from this atomic reactor? 

Mr. Reynoxps. That is correct, sir. Mr. Hamilton or Mr. Zuckert 
might wish to elaborate on that later on, sir. 

Representative Horirretp. They can elaborate on it now, if they 
wish, or if there are any additions, as I go along that you feel should 
be added. 

Mr. Hamiron. I think Mr. Reynolds has stated the situation 
amply. 

Representative Cotz. Would you restate it, because I do not have it 
in mind? 

Mr. Hamiitron. The plan, Mr. Cole, is to have the reactor built in 
parallel with the present boilers, feeding its steam into the conven- 
tional turbines and generators which are there. Once you have 
reached the point of knowing what the outlook is for the plant for a 
longer term, then the cooperative would consider the addition of 
duplicate boilers, or boilers specifically for the reactor, and add full 

ower. That is, in the initial experimental operation period the 
Sifiees would be there as standby or backup for the reactor, and as 
soon as we began to get sufficient information to justify having this 
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as an integrated and permanent part of their system, then they would 
face the necessity of adding an additional turbine and generator spe- 
cifically for the reactor. 

Representative Horirrep. I would gather, then, from that state- 
ment that you do have an unused capacity in your generators which 
you either have installed, or are installing at the present time. 

Mr. Reynowps. Mr. C hairman, that is not the impression we wish 
to create. The capacity we have now is being used. During this 
winter we feel we will be within two or three thousand in our peak- 
demand periods of the capacity we will have, including the 5,000- 
kilowatt unit which will be completed this summer. 

Representative Horirrmetp. Then from an experimental standpoint, 
are you planning on turning the steam into the present generators, 
and stopping your coal fir ing? Is that the way you are going to try 
it out? 

Mr. Rrynotps. That would be my indication of the very early 
stages, 

Representative Horirtep. The early stages ? 

Mr. Reynops. The very early stages. 

STeee Houtrtevp. Then you do eventually plan to go to 
the REA for loan funds for building additional conventional generat- 
ing capacity ? 

Mr. Reynotps. That could very well enter the picture. 

Represents itive Horirtetp. Have you estimated how much you will 
need ¢ 

Mr. Reynoips. The 10,000-kilowatt unit would likely be in the 
neighborhood of $2 million. 

Representative Ho.rrtetp. Have you had any indication from the 
REA as to whether they will loan you this money ? 

Mr. Reynotps. In that connection, our general practice is, when 
there is a need for capacity, and that the cooperative can prove its 
feasibility, we have very pleasant relations with REA in that respect. 
Our present load growth indicates to me, sir, that by 1961 or 1962, we 
must obtain this generation from some source. 

Representative Coix. If you do not get it from REA, you will not 
get it from any other place, will you? 

Mr. Rrynowps. So far we have been able to obtain our necessary 
funds. 

Representative Coir. That was not my question. You have indi- 
cated what you are going to do with the reactor after you get it up 
there. You said it may very well be you will apply to the REA in 
case you decide you want to build more generating equipment later 
on, and you indicated that you had not explored with REA whether 
you could obtain the necessary funds to build the generating equip- 
ment. 

Mr. Reynowps. We are constantly in communication with REA, 
and they are aware of our program, and our load growth and needs. 
I feel we would get that concurrence quite readily when the area will 
need additional generation. 

Representative Coir. I would think that the interest of the Federal 
Government would require, based on the opinion of the General Ac- 
counting Office, which was critical of the contracts the AEC had made 
with other first- and second-round cooperatives, that there should be 
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some assurance that your organization has the resources, or has made 
commitments to mi possible the procurement of the generating 
equipment. I am surprised to hear you indicate that it has not even 
been explored with the REA. 

Mr. Reynoxps. Sir, we are in constant communication with REA. 
They are aware of our needs for generation that I am sure the area 
will require. 

Presently, in that regard, the Chugach Electric Association has 
obtained a permit from the Federal Power Commission on the Cooper 
Lake project, and the Board has indicated its willingness as of very 
recently to do everything it can to get that project constructed. 

Representative Corr. That is a new element that has not come into 
the picture. What is that lake project? 

Mr. Reynoxps. It is on the Kenai Peninsula, some 70 miles or so 
from Anchorage, and it would be used as a backup for the system. 
Undoubtedly a considerable portion of its output would be used on 
the Kenai Peninsula, and it would be tied into the Anchorage grid. I 
believe the brochure I handed you initially, at page 7, would give you 
a graphic illustration of that. 

Representative Coir. That I assume is hydropower. 

Mr. Reynoxps. Yes. 

Representative Cote. And would be used to replace or substitute 
for present sources of hydropower. 

Mr. Reynotps. It would be in addition to. It would not be a substi- 
tute. 

Representative Coir. In addition? 

Mr. Reynotps. Yes, sir. 

Representative Corr. What is the amount available from that source 
of power ? 

Mr. Reynoups. The planning there calls for 15,000 kilowatts. 

Representative Corr. And the cost of that hydropower would be 
about the same as you are now paying for hydro power 4 

Mr. Reynowps. We think it would be a little bit lower. 

Representative Core. If you have an anticipated need of 30,000 
total for Anchorage in the next 5 or 6 years, you now have a present 
capacity of 23,500, and you have anticipated call on this new lake 
development of—you say 10,000? 

Mr. Reynowps. 15,000. 

Representative Corr. 15,000 kilowatts, that would indicate that 
your anticipated requirement in that area is already within sight, and 
therefore you would have no reason to install generating equipment 
to test out the atomic reactor. 

Mr. Reynowps. We feel that in the Anchorage area by 1960, if not 
earlier, all existing facilities will be required to furnish the peak 
demands in the winter. 

Representative CoLe. Including the lake project ? 

Mr. Reynotps. The lake project must be called in sometime after 
that, in the very near future after that, in order to meet the demands 
that would exist at that time. 

Representative Houirretp. Mr. Hamilton ? 

Mr. Hamiutron. While Mr. Reynolds speaks to Mr. Miller, sir, 
there is an aspect about hydropower in Alaska which is quite pe- 
culiar because of climatic conditions. It is not available throughout 
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the year because of the long freeze-up period. This gives them quite 
a peculiar generating pattern, and requires the balance between hydro 
and thermo generation has to be quite unusual. 

Representative Houirietp. They really have to have a standby ca- 
pacity of steam to offset their summer season of hydro? 

Mr. Hamiuron. That is correct, sir. 

Representative Horirrme ip. I assume—and I have no experience 
with this, so my assumption may be wrong—that the REA makes 
these loans on at least one condition, the condition of repayment. 
That is, one of the conditions, I suppose is capacity to repay. 

Mr. Reynowps. Right. . 

Representative Horry. Are you at this time charging rates in 
your area which are high enough to accumulate a surplus to repay 
the loans which you have made? 

Mr. Rreynoxps. That is the basic requirement of the rate structure— 
that it permit us at all times to insure payments to the Government 
on schedule. 

Representative Horirtetp. Now I want to ask you if, at this time, 
in your negotiations with the AEC you have arrived at a point where 
you can compute the costs per kilowatt for the heat you will get 
from the atomic reactor. 

Mr. Reynotps. The manner in which I have computed that is that 
I feel the improvement we may make in mining facilities, and making 
fossil fuels available to the plant in 1961 and “1962 will afford us the 
opportunity, in using steam equivalent, of arriving at around 12 
mills. 

Representative Hortrretp. From the atomic reactor ? 

Mr. Reynoxps. From our existing plant ? 

Representative Hoiirretp. From your existing plant ? 

Mr. Reynotps. Yes. 

Representative Horirrevp. Let’s get to the cost of your kilowatt 
under your present negotiations. I understand they are not com- 
plete, are they, with the AEC in terms of your contract? The terms 
of your contract with them is not complete at this time, is it? 

Mr. Reynotps. It is still under negotiation. 

Representative Horirtetp. I have “before me something which they 
have supplied me, which indicates that they are negotiating on the 
basis of $8,080,000 for research and development, and $5,500,000 
for the construction of a reactor, and a waiver of fuel use ee 
amounting to $790,000. I assume that is over a 5-year period; 
that right? Are those figures right? 

Mr. ReyNoups. I would like to » defer that question to Mr. Hamilton, 
with your permission. 

Representative Horrrmrp. All right. 

Mr. Hamitron. I am sorry. I was trying to check out your $8,- 
080,000. I saw this figure previously in the testimony which the 
Commission presented last week in the transer ipt, and was unable to 
verify it completely with the numbers we have been using in the ne- 
gotiations. However, it is very close. 

Representative Horirmeip. What was your number? 

Mr. Hamiuron. The research and development funds we have re- 
quested for the so-called phase 2 of final development is $7,750,000, 
plus $300,000 additional assistance in the Commission computing 
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irradiation and special facilities. That comes to $8,050,000, which is 
the closest combination of numbers I have been able to put together. 

Representative Horirrerp. On the construction of the re actor, do 
you have a figure of about $514 million ? 

Mr. Hamirron. Yes, sir, that number has been consistent through- 
out. 

Representative Horirterp. If this negotiation is consummated, 
would you anticipate that this $5,500,000 would be a turnkey price for 
your job to the Chugach people, or is it open ended ? 

Mr. Haminron. No, sir. You may have missed one point in that. 
The proposal is made jointly by C hugach and NDA. We are both 
proposed to be member parties to the contract. The $5,500,000 would 
be a turnkey price for the reactor. Our original proposal pointed 
out that we would like to explore in negotiation with them some 
mechanism to assure if the whole project were drawn out for a long 
period that increases in construction costs and labor costs would not 
seriously reduce the buying power of that $5,500,000, and that escala- 
tion aspect of the $5,500,000 is still a matter within the negotiation. 

Representative Hotirietp. But that pertains to normal inflationary 
costs # 

Mr. Hamitton. That is right, sir. 

Xepresentative Hoxtrieip. That type of an escalation clause / 

Mr. Hamiuton. Yes. 

Representative Hortrretp. Outside of that, this would be a turnkey 
obligation of your company toward Chugach / 

Mr. Hamitton. Toward the Government, sir. 

Representative Hoiirrevp. Toward the Government ? 

Mr. Hamimron. Toward the AEC; yes, sir. 

Representative Hotirim.p. Due to the fact that you and Chugach 
both are parties to this negotiation, does Chugac h become obligated 
in case there is an overage to pay that overage ? 

Mr. Haminron. No, sir. 

Representative Horirreip. Does your company 4 

Mr. Hamitton. NDA is obligated. 

Representative Horirreip. It is NDA’s obligation / 

Mr. Hamirron. Yes. 

Representative Hotirrmpp. So you can really say this is a closed-end 
contract on your part with Chugach outside of the escalation clause ? 

Mr. Hamunton. Yes, sir. 

Representative Core. And a closed ceiling on the cost to the Atomic 
Energy Commission ? 

Mr. Hamunron. Yes, sir, on all aspects of the proposal. 

Representative Houiriecp. Let us return to the cost for which you 
expect to get your kilowatts out of this atomic plant. They have 
agreed also to ‘waive fuel use charges of $790,000, and I assume that 
applies over a 5-year period. Is that right ? 

Mr. Reynowps. That is the manner in which we are negotiating 
now ; yes, sir. 

Representative Hoxirrecp. Have they given you a firm price on the 
burnup of fuel during this 5-year period / 

Mr. Hamitron. The contract guarantees the machine will burn 
the fuel to the minimum of 5,000 megawatt-days per ton. This I 
think is the kind of answer I should give. I do not have the cost 
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number in my mind, the fuel-cost component of the power cost. But 
the net effect of this is that the fuel-cost component of the operating 
cost of this plant is extremely small. 

Representative Hottrm.p. That is indefinite, although it is small? 

Mr. Haminron. This will remain indefinite until the plant is really 
much farther along than it it. 

Representative Hoiirtetp. Do you have a firm commitment on the 
fabrication of fuel elements ? 

Mr. Hamiuron. The cost of the raw material to go in is included 
in our proposal as a waiver. The cost of fabrication is included 
within the combination of research and development funds for de- 
velopment of techniques of fabrication, and in the delivered price of 
the machine. Fuel, as you know, is an operating cost, and the fab- 
rication cost goes to that just as the cost of the conventional fuel. 

Representative Hoxirreip. So the fabrication costs of the fuel rods 
themselves is a cost that is borne by the research and development 
part of this program; is that right ? 

Mr. Haminron. The cost of learning how to fabricate these fuel 
elements, if any should be involved, will be in the research and de- 
velopment fund. 

Representative Horiretp. That is true. 

Mr. Hamiiron. The cost of making the core for the reactor is an 
operating expense which would be made in the same manner which 
Chugach would have to buy a coal stockpile. 

Representative Hontrretp. Have you been able to receive from them 
a fixed cost of fabrication of fuel elements? I am not talking about 
the research and development to make them. I am talking about 
a continual replenishment factor which will have to obtain when you 
once start using them. 

Mr. Hamirton. We do not feel that we could give anyone a fixed 
»rice on this until we have designed the reactor, the time when we will 
se what fuel element will be effectively used in it. The plan we 
have proposed is for an extremely simple and very rugged fnel ele- 
ment, which should lend itself to fabrication on something on the 
order of $10 or less per pound of fuel. 

Representative Hotrrrmeip. So there is this unknown element in your 
operating costs at this time? 

Mr. Haminron. Yes. 

Representative Horirmetp. Will you relate the $10 a pound of fab- 
rication costs to the cost which would be transferred per kilowatt? 
L am trying to find out-—— 

Mr. Hamiuton. I understand. 

Representative Horrrretp. I am trying to find out how near you 
can come to computing costs of your kilowatts under this arrange- 
ment at the present time. 

Mr. Hamitron. Our detailed estimates, Mr. Holifield, on all of the 
costs of operation of the reactor, not including any capital charge 
for the reactor itself, indicate a range somewhere between 12 and 16 
mills, including the fuel-element components. 

Representative Hortrrecp. But you have said that you do not know 
yet what the fabrication costs of fuel elements will be. So there is 
that element of uncertainty ? 
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Mr. Haminton. Yes, sir. But this is not a risk to Chugach. They 
are guaranteed its power will not cost it more than 1314 mills under 
the contract. 

Representative Hotirieip. I was going to get to that point. Do 
you have a firm guaranty that your heat from this reactor will have 
a ceiling price on it? 

Mr. Reynotps. That question is directed to me, sir ¢ 

Representative Hortrrevp. It is directed to either one of you. 

Mr. Reynoxps. The 1314 mills value, conversion value of steam to 
kilowatt-hours. 

Representative Hotirretp. Now, Mr. Hamilton, I am going to ask 
you this question. Under the Shippingport-Duquesne, people are 
guaranteed an 8-mill cost, as I understand it. 

Mr. Hamintron. Yes, sir. 

Representative Horirierp. Are you receiving the same guaranty of 
131% mills from the AEC on your steam? Is Chugach receiving that 

same type of a guaranty that Duquesne i is receiving? 

Mr. Haminron. The answer is both “yes” and “no,” sir. Chugach 
receives the guaranty. The guaranty is backed up in part by the 
Commission, and in part by NDA. I had this set forth perhaps 
more precisely in the statement I have prepared, but I think I could 
describe it. 

Representative Horirrecp. As long as we have started along this 
line, go ahead. 

Mr. Hamirton. Let me see if I can explain it. 

There is a fund which is still in negotiation, but which we believe 
will be $2,500,000. 

Representative Horrrieip. This is the so-called post-5-year research 
and development fund ? 

Mr. Hamiiron. Yes, sir. That 214 million is research and devel- 
opment fund against which you can make charges in 2 ways. One is 
for actual changes in the plant of a research and development nature. 
The other is as a means of writing off the excess cost above the 12 mills. 

As you go up on the cost of operation of the plant from 12 to 18 
mills, Chugach will bear one- -quarter, and the Commission three-quar- 
ters, so long as there are funds in that $214 million pool. When that 
pool has been exhausted, then NDA assumes the Commission’s liability 
under the proposal. 

Representative Honirietp. NDA assumes it? 

Mr. Hamiuton. Yes, sir; that is, we are giving a manufacturer’s 
warranty, not only as to the performance of the equipment, but also 
as to the economics of its performance. 

Representative Horrrietp. So you would say, then, that Chugach is 
protected against a jump in rates at the end of the 5-year period ¢ 

Mr. Haminton. Yes, sir—oh, at the end of the 5-year period ? 

Representative Hortrrenp. Yes. 

Mr. Hamiuton. One can certainly conceive that at the end of 5 
years we all decide it was a pretty bad venture, in which case the 
plant would be shut down. They would then be faced with whatever 
the power costs would be they would have to pay to get it from a 
different source. But during the 5 years, Chugach is assured the 
power they receive from that plant will not exceed 1 31% mills. 

Representative Horrrtmerp. So looking at this realistically, the $2 
million loan which the Chugach people may get from the REA will 
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have the guaranty of repayment—will not be able to depend on re- 
payment from the production of atomic power beyond the 5-year 
limit ? 

Mr. Hamirron. No, sir, except that Chugach has no obligation un- 
der the contract to seek an additional $2 million of new facility. So 
there need be no $2 million from REA. 

Representative Horrrm.p. Is it your anticipation that you will 
work with the present generating capacity during the 5-year period ? 

Mr. Haminron. Until such time as we are certain that the plant 
has promise and is successful; yes, sir. We would assume that before 
the 5-year period is out, Chugach will have installed 10,000 additional 
kilowatts, but this is not a foregone conclusion. 

Representative Horirie.p. Then, as I understand it, it is not the 
purpose of the Chugach people to ask for a $2 million loan from 
REA until they have proven the cost of the operation of the plant. 
Is that true? 

Mr. Hamitron. That is correct, sir. 

Representative Horirimp. Is that true, Mr. Reynolds? 

Mr. Rreynotps. Yes, sir. 

Representative Hortrrerp. Your answer to that was in the affirma- 
tive, Mr. Reynolds? 

Mr. Reynoxps. Yes, sir. 

Representative Honirietp. Now Mr. Ramey has a question. 

Mr. Ramey. Mr. Hamilton, in relation to the risk that your com- 
pany is taking, is not that a pretty good-sized risk for a relatively 
small-business enterprise to undertake on a development-type project 
that is essentially research and development ? 

Mr. Haminron. Yes, of course it is, Mr. Ramey. 

Mr. Ramey. How does this compare with the way the Commission 
operates normally in its own program? Where the Commission 
directly sponsors research and development, does not the Commis- 
sion enter into a cost-type contract normally rather than a fixed 
price / 

Mr. Haminron. Yes, sir; the Commission normally does jobs of 
this sort, or jobs which approach this amount of development, on a 
research and development contract. However, in their invitations 
for the second round, they indicated they wanted proposals which 
would make distinct advances in the art, and this concept was taken 
to them in advance of submission of the proposal, and we asked if it 
was beyond the intent of the language in the invitation. They indi- 
cated that it was not. 

Mr. Ramey. So then they follow a different method ? 

Mr. Hamunron. They are using a different mechanism. But I 
should point out that we now have a two-party contract with the 
Commission, which we entered at their initiative, effective January 
25, to carry forward the first phase of experimental and design work. 
That is the contract for $1,725,000 which was originally part of our 
proposal. That contract was entered into as an exploratory research 
and development contract in order to get on with finding out whether 
they wanted to build this machine. 

It has always been recognized in our discussions with them that this 
was a phased project, and the Commission was not proposing to com- 
mit itself in advance to make a final commitment to the construction 
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of the job until they had made observations and judgments at certain 
check points. Therefore, the first such check point will be June 30, 
1958, the next one will be 22 months later, and at that point con- 
struction would begin. 

Representative Houtrrevp. That would be in 1962? 

Mr. Hamiuron. Construction would be completed, then if in 1962 
we held to that schedule; yes, sir. 

Representative Hortrrerp. And the 5-year period would start run- 
ning ¢ 

Mr. Hamiuron. Then the 5-year period would start running. So we 
are talking about a proposal or a contract that runs until 1967, a very 
long per iod of time. 

Represent: itive Honirretp. But it will be a short period of time, if at 
the end of that time you would have to write off this $1314 million, 
plus the $214 million, which will be i in the postresearch and develop- 
ment phase? It would be quite expensive to write it off; would it not? 

Mr. Hamunron. Yes, sir. It would be something on the same order 
as the expense to the Government of writing off the sodium-reactor 
experiment at Santa Susanna. 

Representative Horirtevp. It would be in that category ? 

Mr. Hamitron. It is approximately the same cost bracket, except in 
this case we will be generating 10,000 kilowatts of power with the 
generators which are there and gaining the additional information 
which comes from an electric system test. 

Representative Hortrrietp. It is conceivable that at the end of the 
5-year period the Government might be called upon to expend some 
type of subsidy to the Chugach people rather than dismantle the 
plant; is it not? 

Mr. Hamivron. Well, the Commission owns the reactor under this 
proposal. 

Representative Hortrrevp. Yes. 

Mr. Hamixuron. At the end of the 5 years in the proposal Chugach 
requested an option to purchase the plant at a price to be negotiated 
at that time. What that option price might prove to be is very difli- 
cult to say in advance of knowledge of the economics of the actual 
reactor system. 

Representative Hotirecp. Of course, if the price of the kilowatt 
was as much as 20 or 25 percent higher than conventionally produced 
kilowatts, it would be obvious they could not pay very much for a 
plant which would over the years cost them more in cost for the kilo- 
watt than it would to build a conventional plant from scratch. 

Mr. Hamivron. I understand what you mean, sir. But there is an 
aspect of the plant which has not been brought out so far in the testi- 
mony, and that is this is a dual-purpose plant. This will produce 
steam for space heating as well as for electric-energy generation. 
There is a demand growing in the Anchorage area for space heating, 
and this is one of the things we seek to explore. 

Representative Hortrrerp. That would be at the cost of kilowatt 
production, if you diverted some for space heating too; would it not? 

Mr. Hamiuron. Yes, sir; but our suspicion is that value for space 
heating, if anything, will rise. 

Representative Horrrevp. Will rise above the value of the kilo- 
watt ? 
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Mr. Hamitron. That the steam generated for that purpose certainly 
will make a very substantial contribution to the total value of the 
product o¥ the plant. 

Representative Hortrreip. Could you explain, Mr, Hamilton, to the 
committee why it would not make more sense for phase 2 of the reactor 
to be contracted directly between AEC and NDA just like phase 1? 

Mr. Hamintron. We have had no opportunity to have it negotiated 
that way, sir. We made a proposal in answer to the only invitation 
which has been issued which would permit such a proposal to be put 
in. This is the first opportunity, as you know, that any private com- 
pany in this country has had an opportunity to propose a really new 
or reasonably new type of reactor, in a sense, on its own initiative to 
have a reactor added to the atomic program of the Government. 
Therefore, the initiative for the research and development contract 
would have to come from the Commission. 

Representative Honrrrenp. Does your company have high hopes 
that this particular type of reactor will be an economic reactor ¢ 

Mr. Hamiuron. Yes, sir; we very definitely do. 

Representative Hoiirtretp. What type is it again, for the record ? 

Mr. Hamimron. Sodium-cooled, heavy-water-moderated reactor, 
using extremely low-enriched fuel. It is called sodium deuterium 
reactor—SDR. 

Representative Honirrenp. Mr. Reynolds, would you respond to that 
same question ¢ 

Mr. Reynotps. As tothe economy of the reactor, sir? 

Representative Horirrerp. As to why, first, it would not have been 
simpler for the AEC to have contracted directly with NDA, rather 
than bringing your co-op into the program. 

Mr. Reynoups. I feel IT am somewhat unequipped to remark on 
that, other than my own knowledge of it which has included the part- 
nership aspect from day one. Other aspects of that, from where I 
live, I really would not be qualified to comment on it, sir. 

Representative Horiimerp. Mr. Hamilton, do you remember how 
long a contract was given 7 Duquesne on the 8- mill price ? 

Mr. Hamron. No, sir; I do not remember the time period there. 

Representative Hourrrevp. I was of the opinion that it was some- 
thing like 20 years, but my memory may be faulty on that. 

Mr. Hasuron. When you used the number it has a vague ring, sir, 
but I could not swear to it. I would have to check. 

Representative Horirretp. It seems to me that in this field of an 
experimental reactor such as this, the Chugach people should at 
least receive the same guaranty of costs over the period of operation 
of the reactor which Duquesne received at Shippingport, because in 
both instances the Government is practically putting up all of the 
money with the exception of the conventional part. And, of course, 
Duquesne put up the conventional generators in that instance. So it 
seems to me it would be almost an exact parallel from the standpoint 
of Government expense and private expense. 

Mr. Hamiiron. May I comment on that? 

Representative Horirretp. Yes. 

Mr. Hamuiuron. I think that, if you would not learn in 5 years what 
the outlook is for the economics of this particular reactor, as well as 
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the type, the decision should be made then as to what it is you are 
going to do. I am not sure it is possible when we are at the very 
earliest stages of design and development to judge what the outcome 
of the project is going “to be. 

Representative Hotirrevp. Mr. Ramey. 

Mr. Ramey. No questions. 

Representative Hotirreip. Mr. Toll? 

Mr. Torx. Mr. Hamilton, the $214 million fund to be in the post- 
construction research and development phase, as I understand it, was 
that included in the original proposal, or did that evolve during the 
course of negotiations / 

Mr. Hamitron. We asked for some postconstruction research and 
development, but the amount was not named in the original proposal. 
We were asked during Contract Selection Board hearings held by the 
Commission to pin ourselves down to a specific number, and we cid so, 
and that was our number. 

Mr. Tou. This $5,500,000 figure for construction of the reactor in- 
dicates the anticipated amount of support from the Commission; is 
that correct ? 

Mr. Hamixtron. That is correct. 

Mr. Toru. And if the cost of the reactor runs considerably more 
than that, the risk would fall upon NDA; is that correct ? 

Mr. Hamirron. That is the way the proposal was drawn. 

Representative Horrrmip. How long have these negotiations been 

taking place, Mr. Hamilton, with the AEC? 

Mr. Hamuron. The first discussions, I suppose, rather than nego- 
tiations, were from the time of the submission of the proposal on Jan- 
uary 31, 1956, until the Commission's decision to go forward with 
actual contract negotiations on August 28, 1956. As I recall, there 
were essentially no discussions in the period between the end of May 
1956, and the August 28 date. Then negotiations on the contract 
itself have been virtually continuous since August 28. 

Representative Honirrerp. What has held up these negotiations ? 
This is almost a year now that you have been in negoti: ition on these 
items in your contract. Do you have any explanation as to why it 
has taken so long? 

Mr. Hamunton. I would like to ask Mr. Miller or Mr. Zuckert to 
comment on that, also, sir, or Mr. Keyes. But my own response would 
be that there is no precedent particularly for the legal and accounting 
aspects of the postconstruction period. These are very complex m: it 
ters which have not been worked out in other contracts. We are, 
therefore, trail-breaking, in a sense. 

Representative Horirrerp. You are pioneering in this field / 

Mr. Haminron. Yes, sir. We are trying to write a contract now 
which will deal with accounting techniques and a new aspect of the 
utility industry, and in a period which for us will not arise until 
1962, and these rules are to govern from 1962 to 1967. 

Representative Hoitrrerp. Are you running into any trouble with 
the General Accounting Office on commitment of funds for such a 
long period in the future? 

Mr. ate. We have not heard of any difficulty on that, 
The phase 1 research and development contract apparently is ¢ aay 
within the vi ate ity of the Commission, and on that contract they are 
certainly paying their bills at the present time. 
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Representative Hoxtrrecp. That is going on now? 

Mr. Hamitron. Yes, sir; that is going on now. By the end of 
this fiscal year, June 30, we will have spent on technical work $25,000 
of NDA’s money, and approximately $250,000 of Commission money. 
During the coming fiscal year we will spend approximately another 
million and a half of Commission funds. 

Representative Horirretp. I notice they have an item of $800,000 
in this year’s authorization bill. 

Mr. Hamitron. This is the amount which they obligated under our 
research and development contract. Our contract carries the $800,000 
item. 

Representative Hortrrep. It has already been authorized ¢ 

Mr. Haminron. Yes, s that has been obligated under contract. 

Representative Core. I do not think it has been brought out—at 
least it is not clear to me—the commitment, if any, of C hugach to 
provide the building and site for this reactor at an estimated cost of 
a million and a half. 

Mr. Reynotps. $1,850,000, sir. 

Representative Coir. $1,850,000. And do you have the funds pres- 
ently available, or committed to complete that part of the project? 

Mr. Reynotps. As was pointed out earlier, that is part of the now 
existing facilities, the construction which will be completed the latter 
part of this summer, a 5,000 kilowatt unit, and associated extracted 
steam which would be equivalent to the electrical conversion of the 
10,000 kilowatt nuclear unit that we are discussing. That is there. 
The site is contemplated as being adjacent to it, and would use these 
facilities. 

Mr. Zuckerr. We are contractually obligated to furnish the site 
under discussion. 

Representative Horirietp. This response was from Mr. Kugene 
Zuckert, former member of the Atomic Energy Commission, now 
with—— 

Mr. Zuckerr. I advise Chugach. 

Representative Hontrmip. You are consultant to Chugach ? 

Mr. Zuckerr. That is correct. 

Mr. Reynowps. Thi it is right. 

Representative Corr. What I was trying to learn is the cost to 
Chugach over and above its present programed expansion, which will 
be the result of the reactor construction. Now, you tell me the 
$1,850,000 expenditure for site expansion and building is already 
underway, and that expenditure is in connection with your present 
program of expanding your capacity, and has no bearing on the re- 
actor cost, 

Mr. Reynotps. We will have certain expenses in the nature of my 
own trip and the work we are carrying on with our representatives 
here. Now there will be some expenses that Chugach will have to 
bear in preparation of the site. 

Representative Cotz. But those expenses are going to be compar- 
atively negligible. 

Mr. Reynotps. Comparatively small. 

Representative Coir. It was indicated by the Commission, as I 
recall, th at Chugach was putting up $1,850,000 as its part of the cost 
of the reactor and project. Apparently that is incorrect. 
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Mr. Reynotps. It would be furnishing those facilities whose value 
come to that, sir. 

Representative Cotr. You are going to spend that money anyway, 
whether you get the atomic reactor or not, are you not? 

Mr. Reynotps. That is correct. 

Representative Corr. With respect to the price which you are go- 
ing to pay the Commission for the heat which is used to generate 
electricity, it has been indicated that you are guaranteed a price 
not greater than 12 mills. 

Mr. Zucxerr. Thirteen and one-half mills. 

Representative Corr. What if it should develop that Mr. Hamil- 
ton’s optimism prevailed, and the cost of generating the kilowatt is 
even less than 1314? Will you still pay the 1314, or will you pay the 
actual cost of generating steam ? 

Mr. Reynotps. The question on Chugach’s part would be that we 
would pay the 1314 mills. That would be our ceiling on that during 
the 5-year development period. 

Representative Cote. I understand it is a ceiling, but now I am talk- 
ing about the possibility that experience may show it actually is less 
than 1314. 

Mr. Reynoips. We would pay the 12 mills at the existing time. 

Representative Coir. I cannot hear you. 

Mr. Reynotps. I am sorry. We would pay 12 mills for it. In the 
manner in which we are working on the contract now in the negotia- 
tions there is a reference to steam in that conjunction, and I would 
certaily rather that Mr. Hamilton or Mr. Zuckert comment on that 
further. 

Representative Corr. What would be the situation if experience 
showed that the kilowatt cost of steam is 9 mills? How much does 
the Commission receive ? 

Mr. Hamivron. This actually has been a point in negotiations, sir, 
and I would like to check with Mr. Miller who has the most recent 
view of Chugach’s attitude on it. 

Representative Hoxirrerp. Will you introduce the next witness, 
then, and tell us his connection ? 

Mr. Hamirton. Theodore A. Miller, who is the Washington legal 
representative for the Chugach Electric Association, sir. 

Mr. Minter. Our position is, Mr. Cole, that we pay 12 mills regard- 
less of the cost. If it is under 12 mills, we still pay 12. If it goes up 
to 131% we goup on 1 for 3 to 1314. 

Representative Corr. The other two-thirds would be borne by the 
Commission ? 

Mr. Minter. Between 12 and 1314; yes, sir. 

Representative Corn. If it goes above 1314, after the $214 million 
reserve kitty is exhausted, then NDA picks up all of the increase, or 
two-thirds of it ? ; 

Mr. Mitterr. Yes, sir. 

Representative Coir. Which is it ? 

Mr. Mutter. It is all of the increase. But I misled you: it is not 
two-thirds, it is three-quarters. It is 1 out of 4. Peg: 

Representative Core. That is what I thought, 25 percent that 
Chugach would pay, and three-quarters by the Commission. So the 
maximum price to Chugach is 1314. No, it is 12 plus one-quarter of 
the difference between 1314. 
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Mr. Miter. Up to 18. 

Mr. Hamirron. When the power cost reaches 18 mills, Chugach 
will then be paying 12 mills base, plus 114 mills, which is a quarter, 
25 percent, of the difference between 12 and 18. If the power were 
to cost 14 mills, Chugach would then pay one-quarter of the difference 
between 12 and 14, or one-half mill, and would then be paying 1214 
mills. If broken at 12 mills, Chugach would be paying the whole 
bill. 

Representative Corr. Is it correct that Chugach will pay 12 mills 
as a minimum, irrespective of the cost to the Commission of producing 
steam for generating electricity, plus any actual costs greater than 
12 mills, but not more than 114 mills above the 12 4 

Mr. Hamivron. Yes, sir. We should point out that our original 
proposal posed a cost savings scheme, as well as an overriding sharing 
scheme. We have negotiated the portion of the formula which goes 
up. We have not yet succeeded in reaching conclusion on the portion 
of the formula which goes down. 

Representatives Coz. What is the part about going down? What 
are you referring to? 

Mr. Hamitron. The intention originally was that, if the plant were 
to produce at 12 mills, the Chugach people would pay it, and it would 
involve no Commission assistance; and if it were to go up to 18 mills, 
Chugach would pay 114 of that, and the Commission would pay the 
other 414 if it went down from 12 to 6, then Chugach would get one- 
quarter, 25 percent, of the benefit, and the Commission would get 
three-quarters of the benefit. 

Representative Coir. I thought Mr. Miller just told me it was a 
floor. 

Mr. Hamiton. Yes, sir; it is a floor at the moment in the contract. 
This is the way the negotiations stand, that the Commission is holding 
that Chugach should pay the 12 at all times, and carry an increase 
for anything above that. 

Representative Coir. Does that appear to be an unreasonable 
attitude on the part of the Commission? Of course, you should not 
commit yourself. 

Mr. Hamivron. It is an appropriate subject. for negotiation, Mr. 
Cole. 

Representative Coir. But I can express myself as being impressed 
with it as being a rather reasonable attitude, because no matter what 
happens Chugach is going to get juice at a price less than they_are 
paying for it right now. 

Mr. Hamiuron. Yes, sir; except that they are committing their 
ability—— 

Representative Cotz. Their average price is 15 mills? 

Mr. Hamixton. They expect it to be 13 as a result. 

Representative Corr. Their average price of a conventional kilo- 
watt is 15 mills? 

Mr. Haminron. Now? 

Representative Cote. Yes. So atomic power, no matter what the 
actual cost to the Commission of the generating reactor, even if it 
goes to 20, Chugach will still get atomic electricity at a price less than 
it would have to produce that same electricity out of either hydro or 
conventional fuel, is that right? 

Mr. Reynowps. May I make a comment, sir? 
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Representative Coir. Is that not right? 

Mr. ReyNotps. That is the price existing now. 

Representative Corr. Is that not correct ! 

Mr. Reynotps. By 1962, sir 

Representative CoLe. Based on present prices. 

Mr. Reynotps. On present prices, but not by 1962, at which time 
the reactor is slated for operation, sir. We would hope to achieve 
certain system economies, the price of fuel, and so forth, that would 
assist us in lowering price by 1962. 

Representative Cor. Do you anticipate the price of fossil fuels 
will be less in 1962 than in 1957? 

Mr. Reynorps. Being familiar with some of the mining areas, there 
is that hope that improvements will be made in mining activity to 
permit a reduction in coal fuel. We are certainly hopeful for it. 

tepresentative Core. I can understand the basis of hope, but I as- 
sume you have a basis for anticipating that as an actual prospect. 

At any rate, it does appear a very, very fair deal toward Chugach. 

Mr. Hamtiron. Could I comment on that, Mr. Cole ? 

Representative Coir. Yes. 

Mr. Hamirton. The coal-mining operations in Alaska suffer from 
the very severe labor shortages in Alaska. People do not like to 
mine coal, as the mines are not large. NDA representatives have been 
up there, have familiarized themse elves with this. There is apparently 
a serious prospect that coal prices can be reduced through the intro- 
duction of better mining techniques, and through the increase in 
demand for coal in Alaska. Therefore, we believe that the 134%, 
mill ceiling which has been set for the 1962 and beyond period for 
Chugach represents a realistic thermal equivalent price. 

Representative Corr. Would you care, Mr. Hamilton, to hazard an 
estimate of what you anticipate the acual costs will be of this new 
concept of SDR? 

Mr. Hamitton. What the cost of the reactor or the power will be? 

Representative Corr. The kilowatts. 

Mr. Hamivron. It will depend very largely upon the size of the 
plant, Mr. Cole. 

Representative Corr. The what? 

Mr. Haminton. The size of the reactor. 

In this first one, we anticipate a price, as I said earlier, somewhere 
between 12 and 16 mills, not including a capital charge for the reactor 
plant itself. We would expect that from this first one a great deal 
will be learned, as it has been in all reactors that we have prototyped— 
that we have built—and eventually we should be able to be fully com- 
petitive with the best other power sources there are in this powerplant. 

tepresentative Honirretp. In that area ? 

Mr. Hamixtron. No, sir. We would think that the concept should 
lend itself to being fully competitive with any other reactor or ther- 
mal heat source of the same size in this same location. It appears to 
us to have inherent advantages which give it rather slightly higher 

capital cost, and a distinctly lower operating cost. 

Representative Corn. If you were to include the capital costs, what 
would the cost of the kilowatts be ? 

Mr. Haminton. For the first plant, sir? 

Representative Coir. Yes. 
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Mr. Hamimron. But not including the research and development? 

Representative Core. That is right. 

Mr. Hamitron. Something on the order of 20 to 28 mills. 

Representative Corx. And if research were to be included, it would 
be what ? 

Mr. Hamiuton. I am really guessing, Mr. Cole. Ido not know. I 
would say perhaps somew here between 32 and 35 

Representative Corr. Additional or total? 

Mr. Hamitron. Total. 

Representative Cote. The 35 includes the 164 

Mr. Hamirton. Yes, sir. 

Representative Coir. And the 22? 

Mr. Hamitron. We would expect that, if one did normal account- 
ing practice, and took all costs that would be applied and operate this 
plant, and the whole cost, with a once-only cost, and everything were 
to be charged in, it ought to be something on the order of 35. mills, 
I would think. But I have not computed ‘that number recently. 

Representative Hoiirietp. Do you believe that the building of this 
reactor will really give to the Government valuable information in 
the field of this particular type of reactor ¢ 

Mr. Haminron. Yes, sir; without any doubt. 

Representative Horirrerp. It is a new type, one that has not been 
built before of this size ? 

Mr. Hamirron. This is a reactor concept which has been repeatedly 
talked about from 1940 or 1941 on in one version or another, and each 
time it has been examined, it had been felt by the Commission that the 
time had not yet arrived when it was reasonable to try it. Sodium 
technology was not sufficiently advanced or heavy water was not avail- 
able in large enough quantities to warrant encouraging development 
of this type. 

I think this reactor, by having been accepted by the Commission as 
one of those to be built or to be considered for construction under the 
demonstration program, has itself indicated that they think it is a 
promising type of reactor, and should be explored. 

Mr. Zuckerr. If I may add, this is one of the things we checked 
out carefully, in representing Chugach, before we submitted our pro- 
posal, because we had other opportunities to perhaps go along with 
other reactor concepts. But the terms of the second round proposal 
were that this should be a reactor which showed technological promise. 

Representative Hortrreip. Let me ask you this question: Do you 
think this type of reactor is not only valuable for small reactors, but 
that it can be extrapolated to large ones, with a greater opportunity for 
economy ¢ 

Mr. Hamivron. Do you want me to answer ? 

Representative Houirrecp. Mr. Zuckert has recommended this type. 
Iluve you explored that type? 

Mr. Zvuckxerr. Yes, we talked about this, too, in the meetings with 
N DA—in the initial meeting with NDA—and it does appear this re- 
actor has promise for larger sizes than we are talking about here 

Representative Hotirieip, You are talking about a 10,000-kilowatt 
size. Would you advise a client to build a 130,000- or 200,000-kilowatt 
reactor of this particular type? 

Mr. Zuckerr. Mr. Holitield, IT never had the opportunity to con- 
sider it. I mean this was out beyond. It did appear from the evi- 
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dence that this could be extrapolated to larger sizes. How large, | 
could not be prepared to say. 

Representative Hortrmip. Are you confident that the sodium leak- 
age problem can be solved in this field? You know that I am refer- 
ring to the corrosion that happened in the Sea Wolf. 

Mr. Zuckerr. I am not ducking your question, but, as you know, 
my background is not technical. T have tr ied to talk to the technical 
people, and this is one reason the contract is a phase contract—so we 
can see if it is something we should go ahead with. But it offers prom- 
ise. If bugs develop as we go along, then that is the risk of research 
and development. 

Representative Horirretp. That would be in the first phase of re- 
search and development you would find that out with your expenditure 
of a million and a half, which is in your first phase of research and 
development; is that right? 

Mr. Hamirron. Yes, sir. This is the purpose of the first experi- 
ments which are being planned and built now, sir. 

Representative Hoxtrrecp. If that turns out right—I mean, if it 
turns out unpromising, then there would be a hesitation on the part 
of all of you in going ahead? 

Mr. Hiatron. We have discussed with the Commission whether a 
failure because of the problems of sodium would in itself completely 
eliminate the general concept of the reactor, and the conclusion is that 
it would not. There are other ways of providing equally high tempera- 
tures. In a natural uranium or low enrichment uranium heavy-water- 
moderated system, sodium would be particularly nice to be able to use. 
and we are beginning to have considerable confidence it can be done. 
But it has been generally understood in our discussions that what we 
are really attempting here i is a heavy-water-moderated low or natural 
uranium fueled reactor, using a high temperatured coolant stream, 
and this is what we are striving for in the project. 

Representative Honrreip. Does this differ from the North Ameri 
can Santa Susanna reactor chiefly in the fact you use heavy water 
for a moderator rather than graphite ? 

Mr. Hamixron. The designs will be completely different, sir, but 
that is a major difference. 

Representative Core. In estimating the kilowatt cost at 16 mills, 
did you give any credit for the plutonium that was being produced ? 

Mr. Haminron. No, sir; because that computation was made prior 
to the time of the new plutonium pricing schedule. At that time it 
appeared to us that the fuel would probably not be sent for reproc- 
essing. 

This is one of the interesting things about this reactor. The quan- 
tity of plutonium and uranium 235 remaining in the discharged fuel 
appears likely to be able to be low enough so that its value on recovery 
will be less than the cost of chemical reprocessing. With new plu 
tonium prices, it appears that for at least that 1 year, if the machine 
is oper: ating and able to get 1 full set of fuel elements c ycled and out 
of it inside a year, one might send those for reprocessing. What 
happens beyond that time, I do not know. 

Representative Horirrexp. But this is not really a type of reactor 
where you plan for considerable plutonium production / 

Mr. Hamiiron. No, sir. 

Representative Hoxtrretp. This is a real burnup operation / 
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Mr. Hamixton. Yes, sir. You will recall that one of the purposes 
of the program that was talked about a great deal by many of us is 
that if we are to provide foreign countries with reactors that are use- 
ful to them, they must have machines which do not depend upon 
sending their fuel back to the United States for processing. 

Representative Houtrretp. Yes. 

Mr. Hamitron. We have been seeking a way to try and bypass that 
as a requirement of the system. 

Representative Hoxirretp. I personally think this is a very impor- 
tant justification for this type of reactor to develop the knowledge on 
this one point. 

I will not ask you how much enrichment, but is it a mild enrich- 
ment ¢ 

Mr. Hamirron. The contract says less than 5 percent. In practice, 
it appears it will probably be below 2 percent in this machine. 

Representative Hoxrrreip. I did not know whether that was classi- 
tied or not. 

Mr. Hamiron. No, sir; it is not. 

Representative Horirretp. I am glad to have that information. 

Are there further questions ¢ 

Representative Cote. Do you have any understanding with the 
Commission as to what credit, if any, will be assigned to the value 
of the plutonium that is produced, what bearing that might have on 
determining the cost of the heat equivalent per kilowatt? 

Mr. Hamirron. No, sir; we have not explored this. Presumably, 
if the general pricing formula were raised sufficiently, then this mat- 
ter would be one for discussion as it has been on the other projects. 
Thus far on our own it has not been a matter of discussion. 

Representative Corr. According to the figures submitted by the 
Commission, it would indicate that your reactor would generate a vast 
amount of plutonium. 

Mr. Hamitton. And burn most of it in the process of the fuel 
cycling, sir. 

Representative Coir. Well, it is identified in this backup sheet as 
byproduct production. Now, I think we have a right to assume that 
burned up. And if that is a correct interpretation, it would seem to 
me to be reasonable that it would indicate that this anticipates produc- 
ing plutonium at a value of nearly $5 million by 1963. 

Mr. Hamirron, I have never heard that number before, sir. 

Representative Corr. I am just reading what the Commission put 
in front of us. 

Mr. Haminron. There will be plutonium elements in the fuel at 
the time of discharge, but they seem very unlikely to have any such 
number as that involved. 

Representative Cote. It was indicated that the reactor would pro- 
duce 15 kilograms through 1963. My chairman tells me my arith- 
metic is wrong. 

Representative Horirrevp. I think it is indicated at $415,000 for 15 
kilograms through 1963. 

Mr. Hamiiton. Yes, sir; but that is in fuel elements which very 
likely will not be removed from the reactor at that point. We are 
talking about a 5,000 megawatt per day burnup, which comes out to 
something like 18 months on the poorest cycle, which would be to re- 
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move all of the fuel elements at the first moment that the first one 
reaches the maximum burnup, which is rather unlikely. 

We think we will probably start a fuel recycling system, where 
you pull a few, put in a few fresh ones, and put the rejects into a 
storage bin. You may open something like every 4 or 6 months for a 
minor fuel change, but the production pattern, as far as useful pro- 
duction of plutonium is concerned, would not be anything like this, 
if you ran the machine as a power and steam pr oducer. 

Representative Horirmp. Let me ask you, Mr. Reynolds: Are you 
depending for your eeaennatio advice on Mr. Zuckert’s group and upon 
Mr. Hamilton’s group ? 

Mr. Reynoxps. That is correct, sir. 

Representative Horirimevp. You have no personal background of 
knowledge in this field ? 

Mr. Reynoxps. Not that would qualify me for nuclear powerplants. 
I do not have, sir. 

Representative Horirrecp. But on the conventional side of it, you 
have a background of experience in the conventional production and 
distribution ? 

Mr. Reyno.pbs. Yes. 

Representative Houiriexp. Is there any area in the gearing of this 
reactor through heat transference to the convention: l generators, or 
do the people associated with you in the Chugach group have any 
specific background of experience which would be helpful ? 

Mr. Reynoxps. The personnel that we have on our payroll consist- 
ently would be a plant operating group like myself, who have not 
had previous nuclear plant operating experience. Naturally, we could 
have them available, if I understood your question correctly. I am 
not sure that I did, sir. 

Representative Horirrerp. Under this arrangement, is there any 
intermediate machinery between what is commonly classified as the 
reactor part and the conventional generating part which you plan to 
construct at your expense ? 

Tam thinking now of heat transference intermediary. 

Mr. Reynoxps. Mr. Hamilton will answer that. 

Mr. Hamitton. We are assuming that the reactor system, as such, 
in order to be a steam generator, will carry through the heat ex- 
changer. 

Mr. Reynolds’ part picks up at the steam slots with the turbine. 

Representative Corr. Who does Mr. Miller represent? Chugach? 

Mr. Hamiuron. I have with me my secretary and general counsel, 
Mr. Alexander Keyes. 

Representative Corr. By my question I did not mean that you had 
need to have a counse! to sit with you. I just wanted to get it straight. 

Representative Ho.irmup. Your present negotiation, from the 
standpoint of the special heat transference hardware, would be a 
component part of the reactor which Government funds would fur- 


nish ? 
Mr. Hamiuron. Yes, sir. 


Senator Hourrrerp. Thank you very much for your information. 
We appreciate getting your side of the pic ture on this item. 

Mr. Hamu.ron. Thank you very much, sir. 

Representative Hotirimtp. Our next witness group is from the Elk 
River, Minn., rural co-op; Mr. O. N. Gravgaard, president; Mr. E. E. 





AUTHORIZING LEGISLATION 287 


Wolter, general manager; Mr. H. P. LeVander, legal counsel; and 

Mr. E. J. Welsh. project manager; and with them is Mr. A. V. Peter- 

son, the vice president of American Machine & Foundry Atomics, Inc. 
Do any of you gentlemen have a prepared statement ? 


STATEMENTS OF 0. N. GRAVGAARD, PRESIDENT; E. E. WOLTER, 
GENERAL MANAGER; H. P. LEVANDER, LEGAL COUNSEL; AND 
E. J. WELSH, PROJECT MANAGER, RURAL COOPERATIVE POWER 
ASSOCIATION, ELK RIVER, MINN.; AND A. V. PETERSON, VICE 
PRESIDENT, AMERICAN MACHINE & FOUNDRY CO., AND GEN- 
ERAL MANAGER, AMF ATOMICS, INC. 


Mr. Graveaarp. Yes, we do. I set one up last evening, which we 
will read and turn over to you, Mr. Chairman. 

Representative Horireip. I would like for the record to show that 
Congressman Marshall, from your area, is present. 

Representative Marsnauy. Mr. Chairman, I think the record should 
also show that Mr. Lund, the administrative assistant of Senator 
Thye, is in the room and in attendance at the meeting. 

Representative Horirmetp. Happy to have both of you gentlemen 
here. 

Representative Marsuati. And I think I should also say, gentle- 
men, that Representative H. Carl Andersen, Senator Humphrey, and 
other members of the delegation are equally interested in this matter. 

Mr. Chairman, could I interrupt a moment, by saying that Mr. 
Jefferson from Congressman Judd’s office is also here in attendance in 
the room; so that his name may be included. 

Mr. Graveaarp. Mr. Chairman, every cooperative, of course, has ¢ 
board of directors and a president. I happen to be president of the 
Rural Cooperative Power Association. And I prepared a statement 
last evening. 

Now, after lisening to the questioning that was posed to the Chugach 
group, naturally, I am not in a position to sit in the so-called hot seat, 
and I am going to turn some of the answering, and also the reading of 
the statement, over to our manager, Mr. Ed Wolter, and for question- 
ing to our legal counsel. He has been with us in much and many of 
the negotiations that we have had with American Machine & Foundry 
Co., and also the Atomic Energy Commission. 

With your permission, Mr, Chairman, I would like now to turn the 
reading over to our manager, Mr. Wolter. 

Is that O. K., Mr. Chairman ? 

Representative Horirtetp. That is all right. 

Mr. Wovrer (reading): I am O. N. Gravgaard, a farm owner and 
operator from Hawick, Minn., and president of Rural Cooperative 
Power Association of Elk River, Minn. Iam pleased to come here at 
the invitation of this committee to discuss the atomic powerplant pro- 
posal which we have been negotiating with the supplier, American 
Machine & Foundry Corp. and the Atomic Energy Commission. 

That you may understand our interest in an atomic powerplant, I 
niust go back a few years to the beginning of REA in our coutity. We 
organized a group to develop an REA co-op in our county and the 
people made me chairman. That was 22 years ago and I still have the 
same job as president of the Kandiyohi County REA. We had a hard 
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time because power costs then were said to be too high for a successful 
ae We then, with four other REA’s, organized the Rural 

Cooperative Power Association and secured loans “from the REA to 
build generating plants, transmission lines, and so forth, in order that 
power costs would be held to a minimum so we could get rolling with 
rural electrification. Our power cooperative has now grown to “45 ,000 
kilowatts with a large steam plant, several diesel plants, and we serve 
35,000 meters in 16 counties in Minnesota. We are in one of the 
highest fuel cost locations in the United States. 

You can readily see that our past experience has always made us 
work hard to reduce power costs to our members and when Congress 
passed legislation to develop atom power, we thought this would be a 
wonderful opportunity for us to be of service to the Government in 
its atom program as well as reducing costs to our members, providing 
it can be worked out satisfactorily. 

We then after a long study submitted a proposal to AEC that they 
supply the reactor plant on our site and we to furnish the turbine and 
other electric facilities and operate the plant. We would supervise 
the construction and operation of the plant with our own personnel 
and would pay our normal conventional costs toward the expense of 
the reactor with the AEC making up the different,if any. Being ina 
high-cost area would mean that more of the additional operating cost 
of a reactor would be covered by our payments than if it were placed 
where power costs are cheaper. 

We feel the time is not far off for this type of reactor to become 
competitive. The sooner we can get the prices down the sooner our 
cooperative reduces our generating costs and the Government’s costs 
also will cease. 

Our cooperative has received its loan from REA and is now design- 
ing and preparing to install a 22-megawatt turbine which has been 
ordered along, with other equipment necessary to make the reactor 
plant complete. Our present engineers, supervisors and employees 
would operate the plant. 

Basic financial details are as follows: 

The RCPA will invest approximately $2.5 million in conventional 
equipment and provide the site. 

The American Machine & Foundry Corp. will build the reactor plant 
for a maximum cost of $5,370,750 and will contribute $1 million toward 
its cost. 

They will also do the research and development for perfecting oxide 
elements and putting them into mass production for a fixed maximum 
cost of $960,000. This work is urgently needed throughout the industry 
to speed up the lowering of fabricating costs. 

The RCPA will have available to it over the 5-year period $3,340,000 
for purchasing the original core fabrication costing $1,400,000, and the 
balance of $1,940,000 for the additional costs of operating the reactor 
over conventional equipment and for obtaining information, data and 
i other statistics. 

Representative Horirrerp. Will you please give me those two figures 
: again ? 
| “Mr. Worrer. I would like to distribute the statement, Mr. Chairman. 


We have plenty of copies here. ‘ 
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Representative Hormietp. Yes. That should have been done before. 

If there are any other prepared statements, they should be given to 
the staff now. 

Mr. Wouter. Weare on page 3, Mr. Chairman. 

The RCPA will have available to it over the 5- -year period $3,340,000 
for purchasing the original core fabrication costing $1,400,000, and the 
balance of $1,940,000 for the additional costs of oper ating the reactor 
over conventional equipment and for obtaining information, data and 
other statistics. 


Cost of atomic generating plant:’ 








GRE OE TRCUOAY DIGI d dere icncinnccneosaisienieduceecomne $5, 685, 750 
CONG Of CPA: COUNIDIIIIE SG ann is edie cahedwscctscintemateees 2, 500, 000 

NN i RR a a aa a ae i a 8, 185, 750 

Research and development: 

morn Clement Paricker so ek cae raddewnnndanteleida 1, 400, 000 
ee I SE ina iciccssts asic casei ici atic ee eta catasiads daa 960, 000 
Fuel conversion, liquid to I 300, 000 
RCPA research and development___-_- ‘iain hicestieaac cas aiaciaa thea mn es 1, 640, 000 

a a isin ian Sessende Acris each Cars nce ead ee ade ada 4, 300, 000 


1 Including fuel. 


Representative Houirmetp. That total of $5,685,750 and $4,300,000 
would be furnished, as I understand it, by the AEC. 

Mr. Wouter. No, the first figure of $5,685,750 is the only figure that 
would be added to the $4,300,000. 

Representative Hottrretp. So the total of $4,300,000 would be added, 
then, to the $5,685,750. That is AEC? 

Mr. Wouter. That is right, sir. 

The Commission will loan the fuel without charge and will provide 
up to $100,000 for laboratory test work and use of facilities for core 
analysis, et cetera. 

Our directors, and those of many others, who have wished us success 
in this venture, are appreciative of this aid and the opportunity you 
Members of Congress have helped to provide, because the finances of 
our people would not possibly permit participation in this program any 
other way. It is the only manner by which our REA co-ops through- 
out the country can learn about atomic power, how to build the plants 
and how to operate them, at the same time as private power companies 
are going into and developing nuclear powerplants. 

Over the past 22 years I have seen the yard lights grow all over 
rural America till now nearly every rural home has electricity avail- 
able to it. The success of this great program has been dependent to 
a very large degree on the REA directors and their employees, as well 
as on a very helpful and courageous Government agency—the Rural 
Electrification Administration. I personally feel that our coopera- 
tive and the others who wish to work with your committee and the 
AEC on these projects can do the same kind of work in getting prices 
down on atomic powerplants as.they did in electrifying rural America. 

Our reactor plant is still on schedule to start July of 1959. Engi- 
neering has been going on all the time we’ve been negotiating. We 
are now at the point where equipment for the res vctor plant must be 
purchased immediately to keep on schedule. However, this purchas- 
ing and our progress must, of necessity, await your approval of our 
contract. If this plant is no longer delayed, it will be the second 
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atomic powerplant built expressly for commercial use in the United 
States. 

We sincerely hope the great amount of work done by our directors, 
members of the RCPA staff, the Commission and I have done over 
the last 2 years and the fine progress we have made on a complicated 
subject will not have been in vain and that approval will come quic kly. 
We know this plant will contribute greatly toward our country’s po- 

sition as a leader in peaceful uses of the atom. 

Thank you. 

Representative Hotirrmeip. Thank you for your statement, Mr. 
Gravgaard. 

I would like to go through several questions. 

What is the nature of the Elk River Rural C ooperative Association ? 

Mr. Wotrer. The Elk River Rural Cooperative Power Association 
is an REA-financed federation of six member REA distribution co- 
operatives. 

Representative Hoxtrreip. Then this is a separate corporation in 
which six separate cooperatives participate / 

Mr. Worter. That is right. They went together. 

Representative Hotirretp. And it is set up for the purpose of nego- 
tiating this contract ? 

Mr. Wotrrr. No: supplying them wholesale power. It has been 
in existence since 1940, sir. 

Representative Horirietp. I see. This has been in existence and 
you have been operating on the conventional power basis, in furnishing 
power to the different cooperatives who are then distributors, are 
they ? 

Mr. Worrrer. We build transmission lines and substations to the 
load center, and they pick it up and distribute it from there to the 
member. 

Representative Houirreip. Do you have the combined capitalization 
of your six cooperatives ? 

Mr. Wouter. No; I donot have, sir. 

Representative Hontrrerp. What is the capitalization of RCPA? 

Mr. Wouter. I think we have total loan allocations today of about 
$18 million. 

Representative Horirretp. From the REA ? 

Mr. Worrer. Yes, sir. 

Representative Horirrerp. And do the six rural cooperatives assume 
that obligation? They are obligated for that ? 

Mr. Worrer. That is right. I would like to qualify those figures, 
because they are coming from memory, but I believe that is approxi- 
mately so. 

tepresentative Horirrern. Allright. 

Are you current in your pay ments toREA ? 

Mr, Worrer. We are current and have $100,000 prepaid on future 
payments. 

Representative Horirrerp. You are ahead of your obligation, then. 

Mr. Wourer. Yes. 

Representative Horirrerp. Ts that the total indebtedness of the 
RCPA? Orisit the composite of all the six? 

Mr. Wotter. That is the total loan allocations, Mr. Chairman. Our 
indebtedness is not that high, Our indebtedness is somewhere in the 
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neighborhood of $13 million, because we have not drawn all the 
money that has been allocated by loans. 

Representative Horry. I see. The REA has allocated you a 
ceiling of $18 million? Is that it? 

Mr. Wo rrer. Well, our loans total that to this date, but our last loan 
was made not too long ago, which included this generator unit and 
the facilities to put it in, some transmission lines, and other things, and 
those funds have not been c ompletely spent. 

Representative Houirretp. But you have obtained them from REA ? 

Mr, Wourer. They are available. We have not yet obtained them. 

Representative Horirmip. So the assets of your six associations 
stand behind these loans ? 

Mr. Wouter. Yes, sir. 

Representative Honirime.p, Now, can you respond to this ques- 
tion—— 

Representative Corr. It is not quite clear whether this $18 million 
includes the indebtedness of your six constituent companies. 

Mr. Wourer. No,sir. It does not. 

Representative Coie. It is in addition to the indebtedness of the 
six? 

Mr. Wourer. The indebtedness of the six is a separate proposition. 
We are not acquainted with the details of their loan program. 

Representative Horirrerp. Your job is just to furnish power to 
them, and their job is to distribute it, as I understand. 

Mr. Wourer. Yes, 

Representative Hortrimep. So their assets are not behind this par- 
ticular operation. 

Mr. Wovrer. I misunderstood you. 

Our six member cooperatives are the people who are responsible for 
discharging our liabilities, but their plant facilities that they have in 
their own system are not part of our mortgage. 

Representative Horrrrenp. So the assets of the six cooperatives are in 
effect guaranteeing this $18 million loan ? 

Mr. Wourrer. No, not the assets. The liability for paying off our 
loans is theirs, as members and owners of our system. 

Representative Hotrrrecp. Well, their assets stand behind that 
liability, then: do they not ? 

Mr. Worrrr. Well, that is getting into a legal technicality, Mr. 
Chairman. That is beyond me. IT would have to pass that on to Mr. 
LeVander. 

Mr. LeVanper. The six member cooperatives are separately incor- 
porated, and their assets do not stand back of Rural Cooperative Pow- 
er. That is a separately incorporated cooperative owned by these 6 
members, but the assets of the 6 do not stand back of the Rural Coop- 
erative Power Association. 

Representative Hortrrenp. So it is a limited corporation. So far 
as the assets are concerned. It is only the participating interests of 
the six cooperatives— 

Mr. LeVanper. It just happens that the six cooperatives are the 
owners of the stock of the Rural Cooperative Power Association. It 
might have been 6 individuals or 600, but the 6 distributing coopera- 
tives, in order to get power, formed the Rural Cooperative Power 
Asse! ‘iation, which is a separate cooperative owned by them, and the 
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assets of the Rural Cooperative Power Association stand back of their 

obligations. They have the big steam generating plants and a half 

a dozen diesel generating plants, and all of their other facilities, which 

are the assets that have been acquired through the loans and are mort- 

gaged for the purpose of protecting the REA on the loans that have 
en made. 

Representative Horirrmerp. All right. You have already received 
your loans from the REA to build the conventional part of this atomic 
program, the conventional generating part. So this is already an ac- 
complished fact. 

How much was that loan for that purpose ? 

Mr. LeVanper. The total loan was something over $6 million which 
was included for a number of items. It was not separated. But the 
amount that is for the steam turbine is something over a million dol- 
lars; is it ? 

Mr. Wouter. No, for this electrical work approximately 2.2, for the 
generation side of the loan. 

Representative Horirm.tp. Now, what is your contract with the 
AEC in regard to the cost that you will pay per kilowatt for the steam 
which will be generated in this nuclear facility ? 

Mr. Wovrrer. Our arrangement with the Atomic Energy Commis- 
sion is that we would contribute toward the cost of the expense of op- 
erating the reactor the same amount that we would contribute toward 
the operation of a conventional unit. And if that were not adequate, 
the Atomic Energy Commission would supply the additional. 

Representative Horirieip. All right. 

Can you give me the cost per kilowatt that you expect to get this 
power for? 

Mr. Wotrer. Well, we are working on a basis of approximately 
somewhere around 9.5 for the cost of power out of the reactor power- 
plant. 

Representative Houtrievp. In other words, you expect, for the first 
5 years of operation, not to have to pay any more than 9.5 mills; is 
that right ? 

Mr. Wotrer. That is what we are trying to shoot for in our design 
of these facilities. 

Representative Honirterp. Do you have a guaranty that you will get 
it at that cost ? 

Mr. Wotrer. We do not have a guaranty on the element of fuel con- 
sumption ; no, sir. 

Representative Hoxtrretp. Do you have any guaranty as to the cost 
of fuel fabrication? 

Mr. Wourrer. Yes. We have a fixed price for the fabrication of the 
fuel. 

Mr. Toit. What happens if the reactor plant produces heat so that 
the cost is 20 mills per kilowatt-hour? Who pays for it? 

Mr. Wo ter. The difference would be taken out of the $3 million 
research and development fund. 

Representative Houirtevp. For the first 5 years? 

Mr. Wotrter. Yes, sir. 

Mr. Tout. And that is provided by the Commission ? 

Mr. Wovrer. Yes, sir. 

Representative Horirrenp. What happens after the end of the 5 
years? 
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Mr. Wourer. At the end of the 5 years, we have an option to pur- 
chase the powerplant. If the powerplant is an unsuccessful endeavor, 
the Government would probably make some other use of the facility. 

Representative Horirretp. You would not be interested in buying it 
if you found out at that time that your $314 million cushion had been 
used up in paying operating costs above conventional costs, would you ? 

Mr. Wotrrr. At the end of that period, if there were no chances 
in the foreseeable future for a cost of that plant becoming competitive 
with what we would do conventionally, then we would have the right 
to discontinue operating the powerplant. 

Representative HoutirieLp, Do you feel that you have fully protected 
the solvency under the contract, at the point of negotiation to which 
you have arrived—do you think you have fully protected the solvency 
of the RCPA? Or are you gambling on an unknown factor of fuel 
fabrication, or any other unknown factor which might jeopardize the 
financial solvency of the RCPA ? 

Mr. Wouter. We have, for an awfully long time, Mr. Chairman, 
before filing this proposal, investigated what we felt were trends in 
the atomic industry. And we attempted to work out this $3 million 
base as one which would be adequate to cover our costs under condi- 
tions of operation that were less than what we had found to be the 
general rule. 

Representative Hontrietp. [ did not quite understand that. 

Mr. Worrrr. Well, in other words, from what we had found in the 
performance of fuel and other things—that the $3 million would take 
care of our operation below that point. 

Representative Houirietp. You are speaking of the $3 million in the 
construction research and development funds ? 

Mr. Wovrrr. That is right; that that amount of money would be 
adequate to protect our system under the methods that we can operate 
the powerplant, with our interconnections with many other suppliers 
and with many other loads; that the $3 million would be adequate. 

Representative Hoiirretp. What is the present cost of producing 
kilowatts in your conventional plants ? 

Mr. Worrer. Our present cost of kilowatt-hours out of our present 
steam plant, which is 23,000 kilowatts of installed capacity, runs be- 
tween 9 and 10 mills. 

Representative Honirteip. So your 9.5 mills you consider is an aver- 
age of your conventional costs / 

Mr. Wotrer. Yes, and, looking at this situation, we have had to 
recognize that we have had anywhere from a 10- to 15-percent increase 
in fuel costs over the past 2 years, and we feel that the present con- 
ventional fuels are on a constant upgrade, and that we should be very 
close to the top on the cost of atomic fuels. 

Representative Hortrietp. How long have your negotiations been 
in progress / 

Mr. Wotrer. Actual negotiations, I believe, started in June of 1956. 
Our interest in this project dates back well over 2 years, in which we 
spent time inspecting other installations and reviewing the results of 
information that we obtained from the Commission and from the ex- 
perimentation work that had been going on, talking to other manu- 
facturers, and the time that we had spent in studying our own system 
operation under those conditions. 
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Representative Hortrreip. How close are you to termination of your 
negotiations and a firm contract ? 

Mr. Wourer. We have terminated our negotiations both with the 
American Machine & Foundry Corp. and with the Atomic Energy 
Commission. The contracts that we have arrived at presently have 
been referred to the Commissions for their review and acceptance, we 
hope. 

Representative Hoxrrretp. Is your contract with the American Ma- 
chine & Foundry Co. a closed-in contract, a turnkey job? 

Mr. Wouter. Yes, sir; lock, stock, and barrel. 

Representative Ho1iriety. So you are taking no risk there. 

Mr. Wotrer. No. 

Representative Houirietp. You feel, then, that you have approached 
the consummation of your negotiations ? 

Mr. Wouter. Yes, sir; we have. 

Mr. LeVander has just reminded me of our period of time, here. 
Our first proposal went to the Atomic Energy Commission in June of 
1955. That was in between rounds. Actually, our first proposal was 
in between the first and second rounds, and at the time the second 
round was announced, we revised our proposal to comply with that 
eriterion. 

Representative Honirterp. Are there any questions / 

Representative Coir. You say you are assured for a rate of 9.5 mills. 
What does your contract, that you say you have submitted to the 
Commission, provide in that regard ¢ 

Mr. Woxrrr. The contract does not provide a definite fixed price 
per kilowatt. The contract is based on the cost of operating a system 
with a conventional plant as against the costs which actually occur 
during operation of a reactor plant. And that cost may vary. As our 
costs increase, as our fuel costs increase, then the net exchange between 
the two systems would decrease. 

Now, I am thinking, for example, if you had an atomic powerplant 
that operated for, we will say, 11 mills, and our cost of generation 
went from 10 to 1014, then that would mean that instead of 1 mill 
being made up by the Commission, only half a mill would be made 
up. So it is on a differential basis, worked out approximately a year 
in advance, on the basis of actual costs incurred. 

Representative Corr. In no event would you pay more for atomic 
power than you will be paid for conventional power; is that correct ? 

Mr. Worrer. That is correct, sir. 

Representative Coir. But, if you find by trying the reactor out that 
atomic power is substantially less than conventional power, you will 
pay the lesser amount ? 

Mr. Wotrer. That is right, sir. There would be no payments go- 
ing to the Commission other than for the consumed fuel and money 
that had been loaned for fuel. There would be no research and 
development costs due the cooperative under those conditions from the 
AEC. 

Representative Corr. Assume that the cost of atomic power is 
greater than conventional power. Who will bear that additional 
expense / 

Mr. Worrrr. Then the additional expense under those considera- 
tions would be made up by the Atomic Energy Commission out of this 
$3 million research and development. 
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Representative Corr. And that is to run for a period of 5 years? 

Mr. Worrrr. Of 5 years; yes, sir. 

Representative Cotr. What is the estimated kilowatt cost, includ- 
ing the capital investment ? 

Mr. Wotter. Including the capital investment of our plant, 368 per 
kilowatt. 

Representative Cote. That is not quite what I meant, but that is an 
interesting figure to have. Including the capital cost of 360 per 
kilowatt, plus your operating cost of | 1.5, what does it figure to b é 

Mr. Wouter. 9.73, sir. 

Representative Coir. This, probably, you are not in a position to 
answer, but the question that comes to my mind is why there should 
be this striking difference between the estimated cost of atomic power 
up in Alaska and atomic power in Minnesota. It is 50 percent more. 

Mr. Wo xrrr. I would hesitate to comment on the other man’s 
reactor, sir. I just think we have got a good one. 

Representative Corr. The figures would seem to verify that. 

Representative Horirmip. Of course, I think the record should 
show that conventional power in Alaska costs a great deal more than 
it does in your neighborhood. 

Mr. Wotrer. Construction and everything else there is terrific. 

Representative Holifield. ‘The top wages—I know some laborers up 
there during the construction season get as high as a thousand dollars 
or $1,200 a month, whereas down here it would be $400 or $500 a 
month. 

Representative Core. But that would not explain the 16 mills. High 
labor cost and construction cost have already been met. The previous 
people have estimated that their generating cost would be on the order 
of 16 mills, as against your estimate of 9.5, 

Mr. Worrer. Our figures here show a figure of approximately $8 
million, capitalized at 7 percent, which is our fixed charge rate. 

Representative Hortrieip. Let me clarify a point in my mind. The 
9.5 mills which you plan to pay is not the cost to the AEC for pro- 
ducing the power, is it? Because they have used the $3 million as a 
cushion between the 9.5 mills and whatever it actually cost. I am talk- 
ing about the oper ating costs now. 

Mr. Wotrer. There is a problem in getting at the kilowatt-hour 
cost, because there are so many things you have to break out of there 
under different conditions. The 9.573, that I addressed to Congressman 
Cole, was based on taking your operating costs, your fuel costs, and 
the investment costs of the project. 

Representative Horirretp. Now, the investment costs are what you 
invest. 

Mr. Wouter. That would come out to 9.73. The cost that would be 
handled in the relationships with the Atomic Energy Commission 
would find several credits and debits taking place in your accounting 
system, whereby the generator that we would put in conventionally, of 
course, would not be ' charged against the cost of power of AEC. In 
other words, that would whittle itself down basically to the net dif- 
ference between operating boilers and operating reactor powerplants, 
with the cost of fuel being i included. 

Representative Houirretp. You have no plutonium income from this 
reactor, I notice. 


Mr. Wouter. No. 
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Mr. Pererson. No. The plutonium production from this reactor 
is nil. 

Representative Hotirrerp, And you are not contemplating chang- 
ing your type of reactor at this late date to make it a plutonium: produc- 
ing reactor ? 

Mr. Pererson. We are not, sir. 

Representative Coir. Is the Commission committed to operating 
this for a period of 5 years? 

Mr. Wotrer. We are so committed. 

Representative Coir. Suppose the Commission shows the cost is 
higher than estimated and this fund of $3 million is exhausted earlier 
than the expiration of the 5 years. What happens then? 

Mr. Wouter. Well, we have the right to regulate the operation of 
this reactor to obtain the ultimate produc tion out of it and to stay with- 
in the $3 million limitation. In the exhaustion of those funds, we have 
taken into consideration the fact that if one core failed, and you were 
expecting to put a second core in immediately, the second core would 
not be available. I mean, design has to take place, and manufacture, 
and certainly some research. Because we personally would feel that 
just throwing another duplicate core in there that was not working 
any better than the first one would be no improvement and gain nobody 
anything for their money. So that while the $3 million is spoken of 
over a 5-year period, if time is taken out of that 5-year period for the 
time that is needed to make tests, and other adaptations, then I would 
presume that the $3 million might be closer to talking about a 3-year 
period of actual operat ions. 

Representative Coir. So there is a dual factor there, 1 of 5 years, 
but it must coincide with the $3.5 i cushion. So it might be 


modified either way on that. The $3.5 million cushion might fall short 
of a continuous operation for 5 years, or it might run over the 5-year 
gm: 


r. Wourer. That is right. 

ee Coir. But you do have something firm within the 
boundaries of those two variables / 

Mr. Wo trer. Yes, sir. 

Mr. Toru. I think you would find a few takers on your 9.7-mill fig- 
ure. I think many experts in the field would say that was a very opti- 
mistic figure. If it turned out to be 20 mills, when would your $3.5 
million figure be exhausted? Can you estimate that / 

Mr. Wouter. If the reactor operated at a 20-mill cost, in the first 
place there would be approximately a 59 million ¢ redit against it. So 
your next charges against Rt. and D. would then be reduced to 11 mills 
to the extent of $3 million. But the point that I meant to bring out 
there was that our goal in this 5-year operating period is to get that 
powerplant to a competitive basis. aa 

Now, as fuel developments progress, that is the major item in our 
present costs. Of the 9.7 73 mills, something like 414 mills is that item 
of fuel. And the majority of that item of fuel is ibe’ ication as well 
as burnup. And our program is to get and reduce fabricating costs 
of elements, which today are one of the biggest bugaboos that we have 
seen in the atomic picture. 

[ would say that if we run 20 mills for a while, certainly there would 
be steps ti aken to work toward reduci ing that. Because it is not our 
plan or program, because there is $3 million there, to 20-mill ourselves 
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to complete exhaustion. The purpose of the experiment is not only 
to prove the reactor will operate continuously under the responsibili- 
ties of customary operation; it is our feeling that the customer who 
turns the switches should never feel there is a reactor feeding power. 
And the person paying the bill should not realize it either, by virtue of 
paying costs. So we would be taking immediate steps to utilize 
all the forces we have available in the Commission or in engineering 
services to get that cost back down to where it ought to be. 

Mr. Tou. Did the $9.7 million figure include the capital cost of the 
reactor itself ? 

Mr. Wourer. Yes, sir. 

Mr. To... If your estimates were way off as to how much it turned 
out that this reactor cost—I think you were talking mostly to operating 
expenses, but suppose the cost of the reactor exceeds by 100 percent 
your current estimates as to what it is going to cost, what happens to 
your financial plans then ¢ 

Mr. Wourer. We still pay out the same amount, no more. 

Representative Horrrievp. In other words, you have a firm contract 
with American Machine & Foundry to give you a turnkey job at 
$5,370,000. 

Mr. Wouter. It is clearly understood in their contract that any ex- 
pense and construction costs in excess of the maximum are assumed 
by them. In addition, I wish to point out that there is also a million 
dollars contribution by the company. 

Representative Horirrmeitp. By American Machine & Foundry? 

Mr. Wourrr. Yes, sir. 

Representative Corr. Which you mean to apply against this 
$5,600,000 cost 4 

Mr. Wouter. If this powerplant would cost exactly the maximum, 
they would contribute a million dollars, and the cost of the Govern- 
ment would be $1 million less, or four-million-seven-hundred-some- 
thousand dollars. 

Representative Coie. In other words, they are bidding for the 
opportunity to make this plant at $5,370,000. Is that right ? 

Mr. Wouter. So are we. 

Representative Horrrrerp. What do you mean “so are we” ? 

Mr. Wotrer. I mean we intend to see that it stays under the top 
figure, too. 

Representative Cote. But you are not bidding on anything, like 
AMF? 

Mr. Wouter. No, not on that basis. 

Representative Honirretp. You would not share that million dollar 
payment 4 

Mr. Wouter. No. 

Representative Honirretp. And it would be strictly by—— 

Mr. Wourer. Strictly by the American Machine & Foundry Corp. 

Representative Coir. Is there any obligation on the part of the 
Commission to contribute toward the operating costs of this reactor 
during the 5-year period an amount greater than the figure set aside 
for that purpose, $3,500,000 ? 

Mr. Worrer. No, sir; there is not. 

Mr. LeVander reminds me the right to increase the amount is there 
in the language some place, that this amount is fixed as a maximum 
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unless otherwise adjusted by the Commission, or some kind of language 
like that. But as far as we are concerned and the Commission is 
concerned, that $3 million figure which we quoted here is a top figure. 

Representative Ho.trretp. If there are no further questions, we 
will ask Mr. Peterson, of the American Machine & Foundry Co., to 
make his presentation. 

Mr. Pererson. Thank you, Mr, Chairman. 

My name is A. V. Peterson. I am division vice president of Amer- 
ican Machine & Foundry Co. and general manager of AMF Atomics, 
a division of AMF. AMF is engaged in work in the atomic-energy 
field in the United States and abroad, the major part of which is 
concerned with commercial and peacetime applications. 

I am pleased to appear today at the invitation of your subcommittee 
in connection with the Elk River project. I have been requested to 
report on the progress of the proposed reactor construction including 
the costs, financing, and schedule of construction and operation. 

On the Elk River project, AMF is a subcontractor to RCPA under 
the prime contract between RCPA and the Atomic Energy Commis- 
sion which contemplates the construction and operation of a nuclear 
powerplant for the generation of electric power. Contractually, 
AMF and RCPA have agreed on the terms of the subcontract for the 
powerplant and this subcontract has been submitted to the Atomic 
Energy Commission for its approval. 

The subcontract is the result of Jong and thorough negotiations 
between the parties concerned and many conferences with representa- 
tives of the AEC. We believe it is a workable contract and that it 
will serve to provide a medium-sized boiling-water reactor in an 
operating electrical network by 1960, The reactor design represents 
a substantial advancement in the art and we are confident that the 
construction and operation of the Elk River plant deserves the favor- 
able consideration of the AEC and the Joint Committee. 

The proposed plant is a heterogeneous, light-water moderated and 
cooled, natural-circulation, closed-cycle boiling-water reactor with a 
separately fired superheater; to develop the oxide fuel elements; and 
to provide the fuel assemblies for the core loadings. In addition, 
AMF is to perform the test operation of the reactor and to conduct 
a program of training. 

Designs and specifications prepared by AMF in accordance with 
the requirements of the subcontract are subject to the approval of 
RCPA ard the AEC, To this end, AMF has prepared and delivered 
to RCPA and to the AEC preliminary drawings and specifications 
for the nuclear plant. The technical staff of AMF has met with 
RCPA and the AEC at various times to study and evaluate this data. 
AMF has also made arrangements with the General Nuclear Engineer- 
ing Corp., headed by Dr. Walter H. Zinn, to collaborate in the design 
and development program for this project. 

The technical staff of AMF has been working on the Elk River 
project for over 2 years, first in the initial investigations on the appli- 

cation of a boiling-water reactor to the RCP A system, and subse- 
nails in the stages of preliminary design and engineering. Our pro- 
posal to RCPA was first submitted to the AEC in June 1955 and then 
resubmitted in December 1955 under the second round demonstration 


program. 
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In 1956 the AEC approved the proposal as a basis for the negotia- 
tions of a contract 

Representative Horirie tp. Mr. Peterson, would you mind us in- 
terrupting you as you go along ¢ 

Mr. Pererson. No, indeed, sir. 

Representative Honirietp. Mr. Ramey has a question at that point. 

Mr. Ramey. Your indirect cycle—was that always in the design 
proposal ¢ 

Mr. Prrerson. Yes; that was an essential part of the design 
throughout this proposal from the very beginning. It was initially 
proposed as a closed-cycle boiling-water reactor. 

Mr. Ramey. Normally when people talk of a boiling-water reactor, 
they think of it as not having a heat: exchanger in between; in other 
words, as being an open cycle where the steam goes directly to the 
turbine. 

I guess in your case you would be saying that since you do not use 
pumps and you do not pressurize your reactor vessel, that does not 
make it a pressurized water reactor. 

Mr. Pererson. It has always been the closed-cycle type of boiling- 
water reactor that has been the type in the conception of the project. 

Mr. Ramey. Has anyone ever accused you of having a pressurized 
water reactor instead of a boiling-water reactor ? 

Mr. Prrerson. Not to my knowledge. The pressures at which 
our reactors operate are considerably below the pressures used in the 
pressurized water systems. 

Mr. Ramey. How much are they ¢ 

Mr. Pererson. Six to nine hundred pounds per square inch. 

Representative Honirimetp. And what is the Shippingport ? 

Mr. Pererson. I believe it is around 2,000. 

Mr. Ramey. Then you do not use pumps ? 

Mr. Prererson. That is correct. We do not use pumps. 

Mr. Ramey. So you would save the cost of pumping. But you 
would still have your costs of your intermediate heat exchanger / 

Mr. Pererson. That is correct. The boiling-water system with the 
natural cireul: ea makes it possible to use lighter materials. The 
pressure is not as high as in pressurized water systems, so that the 
thickness of the pressure vessel would be less than for the pressurized 
water system. This would hold also for the piping. And also the 
elimination of the pumping of pressurized water results in a consid- 
erable reduction in cost. 

Representative Houirretp. Proceed. 

Mr. Pererson. In April 1956 the AEC approved the proposal as 
a basis for the negotiation of a contract and since that time, in the 
interest of meeting the power demand schedules of RCPA, AMF has 
proceeded in good faith with the engineering work required. 

The cost to AMF of engineering and development work on this 
project. has well exceeded a half- million dollars since April 1956. 
This work is reaching the point where it is necessary to place orders 
for heavy equipment and other components if the time schedules are 
to be met. The hazards report is nearing completion and can be sub- 
mitted this summer in support of an application to the AEC for a con- 
struction permit, 
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The schedule under our subcontract with RCPA provides for the 
reactor to go critical by July 1, 1959, and for the 6 months’ test period 
to be concluded by January 1, 1960. This completion date had been 
selected to fit RCPA’s future power requirements and has not been 
advanced during the negotiations with RCPA and the AEC. The 
completion schedule is becoming very tight, however, and further de- 
lays may very well cause an advance i in the completion date. 

Our subcontract with RCPA is a cost-type contract with a guaran- 
teed maximum ceiling. During the course of our negotiations with 
RCPA and our consultations with the AE C, it has been necessary to 
revise our cost estimates as our engineering design progressed ‘and 
by reason of increased costs of equipment and of ‘changes in reactor 
and fuel design. These changes resulted largely from new informa- 
tion and improvements developed in the course of our program ag 
well as that of the AEC. 

Under the subcontract, AMF is to be reimbursed for costs and ex- 
penses actually incurred in the performance of the work, as audited 
by the AEC, less the sum of $1 million which AMF has offered to 
invest in the design, engineering, and construction. 

The maximum liability of RCPA under the subcontract for allow- 
able costs is: $5,115,000 for the design and construction of the reactor 
plant, to conduct the training program, and to obtain all necessary 
permits; $915,000 for performing the research and engineering serv- 
ices required for the development of the fuel elements; $1,400,000 for 
providing the fuel elements, including initial loading with 15-percent 
spares. 

The guaranteed maximum amounts for the reactor plant and the 
fuel element development are subject to escalation for increases in 
the cost of labor and materials after February 1, 1957, limited to 5 
percent. 

This statement summarizes very briefly the status of our work on 
the Elk River project. During the past 14 months many difficult prob- 
lems have confronted the parties concerned in the negotiation of the 
subcontract. As between AMF and RCPA these are now resolved in 
all aspects and we are most anxious to continue with programs so 
that the present momentum can be maintained. 

Representative Horirrecp. Thank you, sir, for a very good state- 
ment. 

Any questions ? 

On page 4, those three items there are covered by AEC, are they not? 

Mr. Prrerson. That is covered under a subcontract with RCPA, 
which in turn would be reimbursed by the AEC. That is right, sir. 

Representative Horrrmxp. Is there any thought in your mind that 
this would have been simpler if the AEC had contracted direct with 
you, rather than through the intermediary ? 

Mr. Pererson. Well, sir, the project was originally set up under 
the second-round program as one involving RCP. \. Wehad or iginally 
submitted the proposal to the Commission together, ourselves, as sub- 
contractor to RCPA, and we followed on through the second-round 
program in that manner. I have no good opinion on that, sir. We 
tried to follow through with the program. 

Representative Horirmip. The Elk River people are depending 
upon you for the technical knowledge in this field, 

: Mr. Peterson. That is correct, sir. 
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Representative Hortrrecp. As to design and as to construction and 
as to modification during construction, are they not ? 

Mr. Prrerson. On the nuclear aspect of the plant, yes, they are 
well qualified, we are convinced, in the conventional construction 
matters. 

Representative Honrrrerp. And you in turn would have to submit 
to the AEC major modifications during the course of construction for 
approval ? 

Mr. Pererson. That isright,sir. The contract is a cost-plus contract 
and would involve a scrutiny of both RCPA and the AEC during the 
course of the program. 

Representative Hoitrietp. You anticipate no trouble in that area? 

Mr. Prererson. No, sir; we do not. 

Representative Hoxtriep. Are you of the opinion that this should 
he consummated very quickly now? 

Mr. Pererson. We feel that we would like to keep moving with the 
program. We are reaching a point where heavy expenditures would 
have to be committed on equipment. We feel that if the program were 
not approved quite soon, perhaps we could not go ahead with the com- 
mitments. 

Representative Honrrretp. Are you in a position to be reimbursed 


for that which you have already spent for research and development if 
the contract is not signed ? 


Mr. Pererson. No, sir: ; We are not. 

Representative Horrrretp. You have no commitment from the 
RCPA to reimburse you for that ? . 

Mr. Prrerson. No, sir. We have no commitments from either the 
RCPA or the Atomic Energy Commission to reimburse us for the 
money that we have spent so far. 

Representative Horirmetp., And you have in effect offered a $1 mil- 
lion reduction on the actual costs under good accounting procedures 
in order to get the experience of doing this job; is that right? 

Mr. Pererson. That is correct, sir. 

Representative Horirietp. Well, the Chair, just from the testimony 
that has been given here today, wishes to compliment American Ma- 
chine & Foundry Co. for their initiative, and this program up to now. 
Also the peop le of the Elk River group for their apparent alertness 
in protecting their own group from unknown costs which might 
accrue 

As the Chair understands from information that has been given 
him, it seems like a very clean arrangement, and it is my hope that it 
could be consummated very quickly, so that the expenditures which 
you have made, and the time and investment which the Elk River 
people have made, would not be lost. 

Are there any ewe from the staff ? 

Representative Cote. W ho selected AMF ? 

Mr. Worrer. I guess RCPA did, ina way. 

Representative Cote. In a way? Who came to whom first ? 

Mr. Worrer. We came to them. The original discussions on that 
subject began with Mr. Peterson, here. The thing that we were in- 
terested in was the type of reactor that they had in mind. Our asso- 
ciation is probably different than many REA cooperatives, in that we 
have quite a staff of professional people i in our regular employ. We 
have several engineers, 5 or 6 engineers, who are steady employees in 
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operating capacities. We have acted as a general contractor on build- 
ing a $5 million steam plant and 5 or 6 diesel plants. And our fellows 
have some pretty fair ideas of what kind of a system they think is 
favorable. The closed-cycle part of this is one that was extremely de- 
sirable to others in that it eliminated the proposition of a hot turbine. 

The second item that was important to us was natural circulation 
as against pump return of the condensate to the reactor. Because 
that means a much lower station power cost of operation, which is an 
item that we have to always consider. And I would say that prob- 
ably we picked AMF more than they picked us. 

Representative Cote. Are you an engineer 4 

Mr. Wouter. No, sir. 

Representative Cote. You have learned a lot about atomic reactors 
in the last year and a half, obviously. 

Mr. Wotrer. Well, we have worked hard in the last 3 years to find 
out what people are thinking about and doing throughout the coun- 
try. Ican recall when we were wondering just ex cactly what the score 
was with this reactor and whether or not the homogeneous type was 
out in front and we were making a wrong choice. And we were very 
pleased to confer with Dr. Swarthout out at Argonne, and he assured 
us that certainly we were going in the right direction. And we have 
tried to go to the right kind of people, who know. Certainly we are 
not atomic engineers, and we do not make out that we are. But we 
know that a powerplant that can be built out of conventional equip- 
ment that is a six to nine hundred pound per square inch pressure ves- 
sel would be cheaper to purchase than a 1,200 or 2,000 pound per square 
inch pressure vessel. That is why we are interested in this plant which 
goes on a basis of trying to stay conventional every place that you have 
conventional equipment. Plus that, we are very enthusastic as to mak- 
this job pay, and that is all there is to it. 

Representative Houirrevp. I might direct this question to Mr. Peter- 
son. 

Do you believe that this plant would be susceptible to extrapolation 
to a larger capacity plant ? 

Mr. Pererson. Certainly the closed cycle boiling water principle 
will. There is no question about that. We would have to design a 
new plant of a larger size, but the principles would remain the same. 

Representative Horirretp. Your scientists of the American Ma- 
chine & Foundary Co. have a great deal of confidence in this type of 
plant ¢ 

Mr. Pererson. Indeed we do, sir. We think it is the most advanced 
reactor for application at the present time. 

Representative Houtrretp, Of course, you fellows have the privilege 
of choosing between several of these plants, and the Members of Con- 
gress that appropriate have to appropriate for all of them. So we 
have to put our money on all of these horses. And we need a little 

assurance ourselves that you have faith in your project before we 
start handing out these millions of dollars 

I am glad to see that you do have faith in n it. 

I noticed, in the 202 heari ings that we had submitted to us, an orig- 
inal estimated cost of $3,760,000, and it had reached a current esti- 
mated cost at that time, in February of 514 million. 

Mr. Prererson. That is correct, sir. 

Representative Hontrrerp. What is your estimated cost now ¢ 
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Mr. Prererson. Well, I think on a comparable basis it is five million 
one, if I am not mistaken. I believe that figure compares with the 
$£5,100,000 for the engineering. 

Representative Houten. It is the reactor alone, without the fuel 
fabrication and land, building, and so forth. 

Mr. Prererson. That is right. 

Representative Hontrreip. So it has come down a little since Feb- 
ruary. 

Mr. Toll? 

Mr. Toi. Mr. Peterson, this question should probably go to you. 
Is there any assurance that your group will go ahead with this if it 
develops that it is going to cost $10 million rather than 544% If it 
looks as if it is going that way 2 or 3 years from now, would AMF 
Atomics absorb the loss or would you expect to go back and negotiate 
with the Commission again, or do you just shut your eyes to that 
possibility ¢ 

Mr. Pererson. Well, we would have a contract with RCPA, a sub- 
contract with RCPA, to furnish a plant under the figures that were 
set forth in the subcontract. 

In 2 or 3 years’ time we would hope to have the plant in operation. 

Mr. Tou. But what happens if it turns out that it costs twice as 
much as you think it is going to cost? I think some of the experts 
in the field are not unanimous as to the estimated costs, and there are 
many technical problems still to be solved. You are pioneering here 
and developing new theories and new materials, and I think that the 
question is: What assurance is there that the deal will go through if 
the costs turn out to be 100 percent higher than now estimated ? 

Mr. Pererson. We feel that we would have an obligation under the 
contract to continue with the plant. 

The boiling water reactor has been built. One is in operation at 
Argonne. And we have considerable information on it. We are confi- 
dent that the figures that you have set forth for our contract will permit 
the plant to be built roughly in that order of magnitude. 

Mr. Toru. I notice you have only allowed yourself a 5-percent es- 
calation margin there. 

Mr. Pererson. Well, sir, this is based on escalation from February 
1 of this year, We hop ve to be able to pli we orders for equipment very 
quic ‘ly and hope to be able to get the benefit of present—— 

Representative Hontriretp. And, of course, if this confirmation of 
the arrangement is delayed, you are going to be in a position where you 
are going to be faced with additional escalation, possibly, and you 
would reserve the right to withdraw or to increase your estimate, I sup- 
pose, under those conditions. 

Mr. Pererson. That is correct, 

I must have misunderstood your iii: Mr. Chairman. 

Representative Cotr. What is the effect of the installation cost ? 

Mr. Pererson. The limit of escalation on labor and materials is 
5 percent, against the cost of engineering and construction and against 
the cost of research and development on fuel. 

Representative Cote. What does that all mean ? 

Mr. Pererson. That means that if in fact materials and equipment 
costs have risen beyond 5 percent, we would assume the increase over 
5 percent. In other words, that the contractual liability or the finan- 
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cial liability of RCPA to us will be to pay no escalation above 5 
percent. 

Mr. Wotrer. I might state further that the escalation does not take 
effect until a change of at least 2 percent has occurred. 

Mr. Pererson. Yes, the escalation is upward as well as downward, 
and it will not take effect until a 1 percent either way has become effec- 
tive or has been obtained. 

Representative Hotirimtp. Thank you very much. That was a very 
fine presentation. 

Mr. Wouter. One of the things, Mr. Chairman, that has been very 
helpful in working out these estimates: Our group have work estimates 
along with American Machine & Foundry estimates. And one of the 
things that I think has been extremely helpful i in coming up with those 
prices is the fact that.so much of the equipment in here is conventional] 
pressures as opposed to terrifically high pressure equipment. 

Representative Hoiirretp. We will meet in this room in the morning 
at 10 a. m., and our list of witnesses includes Wolverine Electric Co- 
operative and Foster Wheeler, the city of Piqua, Ohio, North Ameri- 
can Aviation, Consumers Public Power, Inc., of Nebraska, and North 
American Aviation, Inc. 

Excuse me. The last one is in the afternoon. 

Mr. Graveaarp. I want to thank the committee very much for our 
opportunity of appearing before you. 

Representative Hotirtetp. You are certainly welcome. 

(Whereupon, at 4:40 p. m., the hearing was adjourned until 10 a. m., 
Tuesday, June 18, 1957.) 
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TUESDAY, JUNE 18, 1957 


CONGRESS OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION OF THE 
Jornt ComMITree oN Avromic ENercy, 
Washington, D.C. 

The subcommittee met, pursuant to recess, at 10 a. m., in room 
1301, New House Office Building, Hon. Chet Holifield, chairman of 
the subcommittee, presiding. 

Present: Representatives Holifield (presiding), Durham (chair- 
man of the Joint Committee), Cole, and Jenkins. 

Also present: David R. Toll, and Leonard Selkowitz, professional] 
staff members. 

Representative Horirrerp. The committee will be in order. 

The Subcommittee on Legislation continues its hearings this morn- 
ing on the power-development program, and we have before us as 
the first witness the Wolverine Electric Cooperative. I understand 
Mr. John N. Keen is the manager, and will be the first witness. Mr. 
Jack Cartinhour, of the Foster Wheeler Corp., is with him, and we 
invite you two gentlemen to the stand at this time, if you please. 


STATEMENT OF JOHN N. KEEN, MANAGER OF THE WOLVERINE 
ELECTRIC COOPERATIVE OF BIG RAPIDS, MICH.; ACCOMPANIED 
BY JOHN CARTINHOUR, MANAGER AND CHIEF ENGINEER, NU- 
CLEAR ENERGY DEPARTMENT OF THE FOSTER WHEELER CORP., 
NEW YORK CITY; AND ROBERT J. DAVERMAN, PARTNER IN THE 
CONSULTING ENGINEERING FIRM OF J. & G. DAVERMAN CO., OF 
GRAND RAPIDS, MICH. 


Mr. Kren. I also have my engineer with me, and we would like to 
have him with us, too, if possible. 

Representative Horirrecp. Very well. 

Mr. Keen. Mr. Robert J. Daverman. 

Representative Horirrerp. You gentlemen are aware that the pur- 
pose of the committee is to find out in some detail your experience 
In your negotiation with the AEC and the status at the present time 
of the negotiations. Also the provisions which you hope to have in 
your contract, and any points of differences between yourself and 
the Atomic Energy Commission at this time. In addition, how near 
you are to the termination of your negotiations and the beginning of 
the contract if you can give us that information. 

Mr. Keen. Thank you, Mr. Chairman. 
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I am John Keen, manager of the Wolverine Electric Cooperative 
of Big Rapids, Mich. I have present with me Mr. Robert J. Daver- 
man, partner in the consulting engineering firm of J. & G. Daverman 
Co., of Grand Rapids, Mich., and Mr. John Cartinhour, manager 
and chief engineer, nuclear-energy department of the Foster W heeler 
Corp., New York City. We are here in response to your request of 
June 13 to appear before you for the purpose of presenting a brief 
report as to the progress of our proposed reactor project which is to 
be constructed under the second round of the Atomic Energy Com- 
mission’s power demonstration reactor program. 

On February 1, 1956, the Wolverine Electric Cooperative submit- 
ted a proposal to the Atomic E nergy Commission for the construc- 
tion and operation of a small (5,000-10,000 kilowatt electrical) aque- 
ous homogeneous nucléar powerplant. In brief, our proposal called 
for research and development, design, and construction of an aqueous 
homogeneous reactor system (exclusive of the reactor containment) 
by the Foster Wheeler C orp. at a cost of $3,788,000, this to be paid 
for by the Atomic Energy Commission. Wolverine proposed to con- 
struct with funds to be borrowed from the Rural Electrific ation Ad- 
ministration the reactor containment at an estimated cost of $349,000 
and theconventional generating facilities at a cost of $739,000 and 
to pay for all nuclear fuel burn-up, use, and processing charges and 
all other costs associated with the operation of the reactor. 

On March 1, 1956, a selection board representing the Atomic 
Energy Commission met with us at our office in Big Rapids, Mich., 
for the purpose of reviewing our proposal and outlining proc edures 
to be followed in the negotiation of appropriate contracts should it 
be accepted. On April 19, we were advised by AEC that our pro- 
posal had been accepted for the negotiation of contracts. 

In accordance with Wolverine’s obligations under the terms of the 
proposal with respect to financing, we immediately undertook the 
preparation of a loan application and on M: ay 24, 1956, our applica- 
tion for funds to construct additional generating facilities including 
the reactor containment was submitted to the Rural Electrification 
Administration. Following REA’s review of our loan application 
we were advised that their loan funds could not, under the provisions 
of the REA Act, be used for the construction of the containment 
since this was a part of experimental facilities. Therefore, on Sep- 
tember 18, 1956, it was necessary for us to request the Commission to 
consider a revision to our proposal in order to provide for the con- 
struction of the reactor containment and related facilities and for 
certain other contingencies and administrative costs with AEC funds 
in a total amount of $582,000. However, we have been granted an 
REA loan which can be used for the construction of the conventional 
generating facilities which will be associated with the ce plant. 

Throughout the summer months and into the fall, a series of 
negotiating meetings were held between the Atomic hice Com- 
mission and the Wolverine team for the purpose of resolving contract 
language for both a prime contract between AEC and Wolverine and 
a subcontract between Wolverine and Foster Wheeler. 

Representative Honirrecp. At this point will you pause for a 
question ¢ 

Mr. Totu. Do I understand that in your original proposal Wolver- 
ine would pay $349,000 for reactor containment ? 
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(No response, ) 

Mr. Tour. ‘That is no longer part of your proposal ? 

Mr. Kren. That is correct. The proposal was revised due to the 
fact that we found that the legal opinion of REA Act would not 
allow the REA to loan money to a borrower for experimental pur- 
poses, and the containment was considered a part of an experimental 
project. 

Representative Cote. What is reactor containment ? 

Mr. Keen. That is what you might say the building—the housing 
and shielding—for the reactor. It would also include 

Representative Corr. It is the house that the reactor sits in? 

Mr. Keren. It would also include the storage facilities for hot 
fuels, et cetera. 

Representative Coir. Storage for what? 

Mr. Kren. Facilities. 

Representative Cote. Storage for facilities ? 

Mr. Keen. Right. 

Representative Coir. I didn’t suppose that you stored them. 

Mr. Kren. If you have to do maintenance on the reactor, the fuel 
would have to be removed and stored in a suitable area, and the re- 
actor would be decontaminated, and these storage facilities would be 
where the fuel would be kept during this time. 

Representative CoLz. Was there any disagreement by your group as 
to the interpretation of the Rural Electrification Act that a house 
which surrounds an experiment is itself experimental; that is, a place 
where the tools are stored is experimental 

Mr. Kren. We have no argument or question with the REA 
about the interpretation of the REA Act. We were unaware of this 
phase of the act when we made our original proposal. 

Representative Coir. It would seem to me that it was a rather 
strained interpretation to conclude that the structure which houses 
an experiment is in itself experimental. ‘The place where you store 
the tools that are used in the experiment, that storage house, is experi- 
mental, 

Mr. Kren. Normally, I agree with you and normally that would 
be correct. Due to the contamination problem, that is, the so-called 
house or housing simply is concrete which is used as a house, and also 
as a dual purpose of shielding. 

Representative Hottrrerp. Will the gentleman yield ? 

Representative Cote. Yes. 

Representative Hortrierp. To clarify this matter the containment 
structure is not the building in which the re: ctor is located. The 
containment structure is that ahiablios which is immediately sur- 
rounding the reactor itself. Is that true? I am speaking now of the 
matter of encasing the reactor within the confines of the building. 

Mr. Kren. That is true. There are two so-called containments. 
One is to contain the radioactive materials should an eruption occur. 
The second one is to contain the radiation of radioactive materials 
and keep them within the area. 

Representative Horirrecp. The application of the REA’s decision 
was to that part of the containment which immediately surrounds the 
reactor, was it not ? 

Mr. Kren. No, I believe it was also—— 

Representative Hortrretp. Was it to the building? 











308 AUTHORIZING LEGISLATION 


Mr. Kren. The shielding as well. 

Representative Hotirrecp. I am not talking about the shielding 
around the reactor. I am talking about the outer walls of the build- 
ing in which it is located. 

Mr. Kren. The outer walls are used as a shielding purpose. 

Representative Horirreip. We have visited several of these reactors 
and they are usually inside a room, say, like this. The outer walls 
of the room would be the building. The containment is usually re- 
ferred to as the metal or concrete shield immediately surrounding and 
adjacent thereto of the reactor working parts. 

The confusion here apparently arises from the fact that the REA 
has said that that containment immediately adjacent to the reactor is 
part of the experimental facility, not to the walls of the building 
which also, I would agree, would provide an additional protection 
outside the building. Is my interpretation of this right ¢ 

Mr. Keen. I do not believe so. This particular reactor aqueous 
homogeneous, is perhaps a little different than the normal perception 
of a reactor. Perhaps Mr. Cartinhour could clarify this for you. 
After all, he is the designer. 

Representative Hortrre.p. What Mr. Cole and I would like to have 
is an explanation of what we may ordinarily understand as contain- 
ment and a building. 

Mr. Cartrnuour. The reactor containment and shielding is broken 
up into several compartments. The largest compartment is that which 
shields the reactor itself. Another compartment is one in which the 
fuel reprocessing takes place. This is a radioactive process and it 
must also be shielded. 

A third compartment within the shielding surrounds the dump 
tanks or the storage tanks which are used in the case of an emergency 
shutdown or in case it is necessary to do maintenance work on the 
equipment. 

A fourth cell within that reactor containment protects the off-gas 
system. Gases are withdrawn from the reactor and they must be 
processed and decontaminated before they are expelled into the 
atmosphere. So the containment and shielding structure is a bit more 
complicated. 

Representative Horirm.p. But it is all contained within a larger 
building, is it not? 

Mr. Cartinnour. This structure ends with the outside of the shield- 
ing. There is no auxiliary building around it. 

Chairman Durnam. The fact remains, of course, as to the differ- 
ence in the interpretation of the REA Act with regard to generating 
facilities. Everything connected with the reactor is a part of the 
generating facility. It is nec essary to have it to generate electricity. 
You have to have the containment house and the whole thing if you 
develop the generating facilities. How did you get into a misinter- 
pretation of the Rural Electrification Act? 

Mr. Cartinuour. I don’t know exactly how they did it, sir, but I 
would guess that they considered this to be a part of the experimental 
facility because if they did not have a reactor there, this would not 
be required. They only placed this interpretation on that part of the 
structure which is required because there is a reactor there. 

Mr. Kren. Mr. Chairman, the building is in two sections. One 
section is for the reactor containment—that is the one we are speaking 
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Oo is another section of the building for the conventional 
equipment, the turbine, condenser, and so forth. That is not part of 
this we are talking about here. That is entirely separate. This one 
we are speaking of here is purely for the reactor itself. 

Chairman Durnam. You could not generate electricity without it, 
could you, so it becomes a part of the generating facility automatically ? 

Mr. Keren. That is a debat: ible question. It is very true. That is 
an independent structure entirely for the reactor. If this is going 
to be a conventional boiler, then, of course, there would be another shell 
around this building we are speaking of now. But in this case there 
would not be the outside shell. The majority of this will be buried 
underground. 

Representative Hottrretp. You may proceed. 

Mr. Kren. At the time of our proposal it was anticipated that con- 
tracts would be executed by August 1, 1956. However, at the end of 
the year we were still attempting to find contract language that would 
satisfy the Commission, Wolverine under the terms of its loan agree- 
ments with the Rural Electrification Administration, and Foster 
Wheeler Corp. 

On January 15, 1957, because of the time which had elapsed since 
the original quotation (now approximately 1 year) Foster Wheeler 
advised us that it was necessary for them to revise their proposal to 
cover price increases and other factors which were tending to increase 
the cost of the project. This revision increased their original quota- 
tion from $3,788,000 to $4,890,000, 

Since the first of the year we have had several additional contract 
negotiating meetings, the last of which was held in Big Rapids, Mich., 
on May 15. We now feel that all controversial contractual provisions 
have been resolved or are definitely in the process of resolution. We 
are hopeful that, after more than 1 year of negotiation, formal con- 
tracts can be finalized, and planning and construction can be started. 

Since the construction of the entire project is controlled primarily by 
the time required to design, develop, and build the reactor, I have asked 
Mr. John Cartinhour of Foster Wheeler Corp. to give you more de- 
tailed information with respect to the reactor construction schedule 
and any other information which he feels may be of interest to this 
committee. 

Representative Horirretp. Are there any questions ? 

Chairman Durnuam. You say you are hoping to have it finalized. 
Who are you hoping to get your money from, the AEC or the REA 
people? 

Mr. Keen. This $4,890,000 plus the other figures. We have re- 
ceived a loan from the REA for a little over $3 million for the conven- 
tional part of the equipment. That is the turbine generator, the switch 
gear, land improvement, and so forth, necessary to go along with this 
construction. 

Chairman DurHam. Then you expect the AEC’s contribution to be 
how much? The balance of the $4,890,000? 

Mr. Kren. I will give you that in just a second. We have asked 
AEC to supply $5,472,000 for this project. Part is research and devel- 
opment, part of the cost for the construction of the reactor, the re- 
actor containment, and so forth. At the end of a 5-year operating 
period, Wolverine will obtain an option to purchase the Government’s 
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interest or the Atomic Energy Commission’s interest that they have in 
this reactor project. 

Chairman Durnam. That is your final proposal ? 

Mr. Kren. That is right. 

Chairman Durnam. What is the total cost overall? 

Mr. Kren. Approximately $8 million. Of that we are asking AEC 
for $5 472,000. 

Mr. Tout. Where is the rest coming from ? 

Mr. Keren. The rest is coming from money that Wolverine is bor- 
rowing or has borrowed from the REA. Other parts of it are from 
Foster Wheeler themselves. They are contributing a substantial 
amount to it, and another company that we are associated with in the 
project. 

Representative Hontrietp. So that the record may be complete on 
the amount that has been requested, I understand your original re- 
quest was for a total of $3,574,000. Tam taking these figures from the 
202 hearings in February of this year. Your then current estimate was 
increased to $4,544,000. It has now increased today to $5,472,000. Is 
that substantially correct ? 

Mr. Kren. I could not verify your dates, but that is approximately 
correct. 

Representative Houirrenp. Those are the figures that you furnished 
us In the 202 hearings. 

Mr. Kean. That is right. 

Pi generar HonirreLp. So it has gone up from this original 

$3,574,000 to $5,472,000. 

Mr. Kren. Would you like a breakdown on that increase / 

Representative Honrrrmetp. We have the breakdown. You can give 
us a breakdown on the last figure, the $5,472,000. We have the other 
breakdown. 

Mr. Kren. The AEC figures are as follows: Reactor plant is $3,080,- 
000. 

Representative Honrrretp. Excuse me. Will you give that again ? 

Mr. Kren. The reactor plant is $3,080,000. 

Representative Hoxiirietp. That is furnished by AEC? 

Mr. Kren. That is right. The containment is money to be fur- 
nished by AEC of $478,000, The startup, the operation and training, 
this will be done by Foster Wheeler with an AEC financing of 
$229,000. 

Representative Honirietp. How much? 

Mr. Kren. $229,000. 

Chairman Durnam. That is AEC financing also? 

Mr. Keren. That is right. The administration expense by Wolver- 
ine, AEC financing of $54,000. Contingency fund for Wolverine, 
money to be furnished by AEC, of $50,000. Research and development 
by Foster Wheeler, AEC financi ing, $1,581,000. 

Representative Horirrmcp. One million what? 

Mr. Kren. $1,581,000. 

Representative Hortrretp. That is preconstruction research and 
development ? 

po Kren. That is right, sir. I think Mr. Cartinhour will elaborate 
on that. 
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Representative Horiretp. While we are on that point, let us follow 
this on through. Do you anticipate a 5-year postconstruction re- 
search and development contract ? 

Mr. Kren. Five year? 

Representative Hortrrenp. Yes. 

Mr. Kren. No, sir. That is approximately 18 months, 

Representative Horirtmerp. What is that figure? 

Mr. Kren. That is the $1,581,000, 

Representative Honirienp. Very well. That makes your total of 
$5,472,000, does it not 4 

Mr. Kren. That is right. 

Representative Honirreip. Now will you tell us what the Wolverine 
people furnish ? 

Mr. Kren. The total of the Wolverine will be $2,265,000. Would 
you like to have that broken down ? 

Representative Horirretp. Yes, we would like to have that broken 
down. 

Mr. Kren. The power transformer is $50,000. This is the subtotal. 
Construction improvements, $163,000. All mechanical, et cetera, 
$1,552,500. Electrical is $44,000. Step-up sub and so forth, $113,000. 

Representative Horirretp. What was that last item ? 

Mr. Kren. Step-up substation. That makes a total of $1,872,500. 
We have a contingency—— 

Representative Honirretp. Would you please repeat that. I did not 
hear it. 

Mr. Kren. $1,872,500. 

Representative Horirietp. Very well. 

Mr. Kren. And a contingency of $187,000. Engineering fees of 
$134,000. Overhead of $71,500. That gives a grand total of $2 265, 000. 

Representative Hoxtrienp. This $2,265,000 is the conventional part ? 

Mr. Keen. That is right. 

Representative Horirimetp. Of the complete generating plant. 

Mr. Kren. That is right. 

Re ‘present: ative Ho.irtetp. So under the figures, you have given me, 
the Government is assuming $5,472,000, for the reactor part of it, and 
you are assuming $2,265, 000. 

Mr. Keen. That is right. The reactor part plus the research and 
development. 

Representative Honirmetp. How much of the $2,265,000 is REA ? 

Mr. Kren. All of that, sir. 

Representative Honirievp. All of that is an REA loan? 

Mr. Keen. Of course, that is a loan, you understand. It is a regu- 
lar conventional mortgage loan. 

Representative Hoxirretp. How long does it run ? 

Mr. Kren. 35 years at 2 percent interest. 

Representative Hortrrerp. Do you expect these facilities to last 35 
years? Iam speaking now of your transmission and turbogenerators 
and so forth. 

Mr. Kren. I believe that is normal evaluation of them. It is very 
standard. 

Representative Hoxirmip. You do not expect this reactor to op- 
erate for that long, do you? 

Mr. Kren. Yes, we do. 
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Representative Hoxirieip. Let us get to the point of the cost which 
you expect to generate this power for in this reactor. Do you have a 
firm agreement with the AEC to protect you in regard to the cost for 
the steam ? 

Mr. Kren. No, we do not. That is one of the risks that Wolverine 
will be taking. 

Representative Hotirretp. You do not have a steam price like Du- 
quesne has, for instance ? 

Mr. Keen. No; we do not. 

Representative Horirretp. We have had testimony from two other 
cooperatives that were before us and each one of them has testified that 
they have a ceiling for their steam cost. 

Mr. Kren. We have in our contract arrangements similar to this. 
I am giving you the broad version of it, sir. The first year of opera- 
tion—let me back up here a moment—after the reactor is constructed 
and test operated, ready to produce steam, then Wolverine has as part 
of its contract a 5-year operating period to operate this reactor. That 
will be Wolverine’s responsibility. During the first year we have no 
protection from AEC in any way as to cost. 

Representative Hotirretp. You don’t consider the $229,000 a protec- 
tion ? 

Mr. Keren. That $229,000 I believe you are referring to is the start- 
up operation and training period. No, that has no protection. That 
is an obligation that Foster Wheeler is taking on to train Wolverine’s 
operators and to start the reactor. That is no value to Wolverine 
other than for receiving the training for the personnel to operate this 
reactor. 

Representative Horirmtp. You say you have no guaranty for the 
first year of operation. How about thereafter? 

Mr. Kren. For the remaining 4 years Wolverine has an option if 
the costs are prohibitive—that is, the operating costs—to cancel the 
operating portion of the contract with AEC. 

Chairman Duruam. Is this the first complete reactor Foster 
Wheeler has built ? 

Mr. Cartrnuour. It will be the first power reactor that we have 
built, yes, sir. We have built some research reactors. 

Chairman DurHam. You have been doing some work at Shipping- 
port and other places. 

Mr. Cartinnour. Yes. We have been intimately connected with 
that. 

Representative Horirrmenp. That takes care of your part of the ar- 
rangement as far as cancellation is concerned. Do you have any pro- 
tection in your contract with Foster Wheeler? Do you have any 
guaranty at all as to what the cost will be? 

Mr. Keren. Not as far as costs are concerned. We are completing 
the negotiation of the contract, that is, the subcontract with Foster 
Wheeler. We have certain protections in there, or will have certain 

protections, in regard to workmanship and materials which are going 
into the reactor, such as guaranteeing of certain items, certain hard- 
ware for the normal 1-year period, which is a conventional guaranty. 

Representative Horirrmeip. That relates to performance. 

Mr. Kren. That is right, sir. 

Representative Horirreip. Rather than to economics. 
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Mr. Kren. As far as economics, we have no guaranty from Foster 
Wheeler, AEC, or anyone else, as to the cost of steam or cost of power 
produced by this reactor for the first year. 

Representative Honirretp. How about thereafter ? 

Mr. Kren. Thereafter we have the cancellation clause, if we can 
prove to AEC that the costs are prohibitive, and if the reactor should 
be a failure as far as economy is concerned. Of course, we would 
want to concentrate on the different type of reactor anyway. I be- 
lieve that is the general feeling. 

Representative Hoiirrerp. Very well. Will you give me some in- 
formation in regard to the financial position of your company ¢ 
What are your gross ene ally ¢ 

Mr. Kren. Last. year was—I don’t have the exact figure—the 
approximate figure was $1,080,000. This year we expect to be around 
$1,150,000, or $1,250,000. 

Representative Horrrmrtp. What was your cost of operation in the 
last year ¢ 

Mr. Kren. Would you define that, sir? 

Representative Hontrietp. Your gross costs of operation which 
would include all costs which accrue to you, including the interest 
you pay upon your REA loan and the principal which you pay upon 
it, which would leave you what we ordinarily call a surplus. 

Mr. Kren. We showed a net profit last year of about $18,000. 

Representative Horirretp. That goes into a reserve, does it? 

Mr. Kren. That is right, sir. Of course, one of the problems we 
have in managing a rural electric cooperative is to attempt to operate 
as near to cost as possible. Of course, we feel that $18,000, or approxi- 
mately $18,000 on a little over a million dollars receipts for gross 
sales—well, for practical policy, we can operate within that close 
tolerance. 

Chairman Durnam. What shape are your loans in at the present 
time with the REA ¢ 

Mr. Kren. If I understood you correctly, you asked what shape 
our loans are in? 

Chairman Durnam. Most of them are in very good shape through- 
out the country as far as payments are concerned. 

Mr. Kren. We have never defaulted on any loan or any payment. 
The fact is that we have built up a small depreciation reserve fund 
R don’t remember the exact figure, but around $200,000 out of our 

depreciation reserve—that we hold for an emergency. It is readily 
available money in case of a disaster that we would have available to 
meet our loan if some of our tornadoes up in Michigan happen to 
hit us pretty hard, or something of that nature. 

Representative Hotirienp. That is really a set-aside from the stand- 
point of replacement of plant. 

Mr. Kren. That is a plant replacement reserve. 

Representative Honirietp. You consider that necessary. 

Mr. Kren. Very definitely. 

Representative Honrrmnp. A fund like that. 

Mr. Kren. Very definitely. 

Representative Horirrecp. By quick calculation at 2 percent I 
compute that your loan will cost you about $ 50,000 a year. 

Mr. Kren. That is about right, sir. 
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Representative Hotirretp. It is a little more than that. But for 
round figures we will say $50,000 cost per year for interest. 

Last year you owed an $18,000 profit. Assuming that you go 
into this cooperative agreement, and it takes, I suppose, 3 years for 
you to build this plant and get it in operat 

Mr. Kren. Approximately : 3 years. 

Representative Hortrierp. During that 3 years you will be accu- 
mulating interest, will you not, on the REA loan ? 

Mr. Kren. Perhaps some deferred interest. 

Representative Houtrrerp. Not a full amount, but such as you use 
as you go along. 

Mr. Kren. Yes, on a deferred basis. 

Representative Hortrretp. What do you mean on a deferred basis! 
Don’t you pay it annually ? 

Mr. Kren. The REA loans, I believe, are a standard 5-year de- 
ferred principal payments. The interest is built up as a deferral. 

Representative Horirm.p. A 5-year deferred principal payment, 
but how about the annual interest ? 

Mr. Keen. The annual interest is built up as a deferred interest 
which is chargeable to that construction project, but it is not paid 
during the infancy of the project. 

Represent: itive Honirrenp. But it is an accrued liability. 

Mr. Keren. It is accrued, that is right. 

Representative Horitrrevp. If this reactor does not give you power 
at conventional cost, then you are going to be faced with an accrued 
liability at the end of, let us say, your first year of operation, are 
you not? 

Mr. Kren. We expect that, ves. That is quite normal and stand- 
ard in any conventional installation. 

Representative Hortrrerp. But at that time you will have on your 
hands roughly two and a quarter million dollars worth of conven- 
tional equipment. If you do cancel, you will still be needing a con- 
ventional steam plant. 

Mr. Keen. Then we will install a conventional boiler to generate 
steam to us in the conventional equipment that we had previously 
installed. 

Representative Horirretp. Has the REA, with these facts in mind, 
felt that they were justified in giving you a loan on that basis? 

Mr. Kren. That was the way we requested our loan and that is 
the way they granted it to us. 

Representative Hortrrecp. That is the way you got it. 

Mr. Kren. That is right, sir. 

Representative Horitrrerp. Has your contracting agency given you 
any kind of assurance that the cost of this power will be conven- 
tional cost ? 

Mr. Kren. We have indications to believe so. It will be very close 
to conventional cost, yes. 

Representative Honrrmeip. This is a 10,000-kilowatt plant. So 
leaving out the AEC’s contribution, you will have about $226 per 
kilowatt c apacity invested in conventional machinery. 

Mr. Kren. That is right, sir. 

Representative Hortrrmevp. This will be roughly the difference be- 
tween, say, $165 and $226, which is about $60 per kilowatt capacity 
more than if you built the conventional plant. 
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Mr. Keen. I question that very seriously. Not on a small size 
plant, sir. 

Representative Hottrreip. What does a 10,000 kilowatt plant cost 
per kilowatt capacity ? 

Mr. Kren. For a steam plant in the neighborhood of $300 per 
kilowatt. If you have larger pli ints you can vet that down some. 

Representative Horirimip. That would leave you about a $75 per 
kilowatt to add to your stream boilers and conventional—— 

Mr. Keen. That is right, sir. 

Representative EF} 1rieip. Could you do it for that 

Mr. Keen. We eve so if the economy stays as it has for the 
past few years. It is getting away from us some, but in a long-term 
forecast, I believe we can do it for that. 

Representative Horirietp. So you do not consider, then, that even 
if you have to go to the conventional steam plant at the end of 
the 1 year period that your capital plant investment per installed 
kilowatt will be greater than if you any to that originally ? 

Mr. Keen. For all practical purposes you are correct. That is 
right. Where our largest so-called investment will be in the delay 
if the reactor should be a complete failure and the extra time in- 
volved. That is the risk we are taking. 

Representative Horrrrenp. The 3 or 4 vear accrued liability for in- 
terest and pavments would be your risk as far as you ean see? 

Mr. Kren. That is right. 

Representative Horiimpp. Are there any questions of Mr. Keen ? 

Representative Corm. What are your gencrating costs now? 

Mr. Keen. On the board ? 

Representative Cour. Yes, 

Mir. Keen. Between 8 and 9 mills. 

Representative Cork. You expect that this reactor will produce 
electricity at that price? 

Mr. Kren. We believe between 10 and 12 mills for the first few 
years. 

Representative Coir. For the first 2 years? 

Mir. Kren. The first few. 

Representative Cotz. Why would it go down? 

Mr. Kren. We hope there is going to be some developmental work 
that is going to prove successful. 

Representative Corr. Sane sequent improvements, you me = 

Mr. Kren. That is right, sir. Of course, as the problems are solved 
in - reactor operation, you are going to be able to produce more 
power for substantially the same overall cost. 

Re aueleniatiis Corr. How can you afford to pay the Commission 
10 or 12 mills for electricity that you can produce yourself in a con- 
ventional way for 8 or 9 mills? 

Mr. Kren. That is getting involved on a rather interesting subject 
that we follow very closely. If we want to go back in the thirties 
and the early forties, we could produce power then for perhans half 
of what we are now. Our fuel costs are better than 400 percent 
ereater today than they were in the late thirties and early forties. 
We forecast that, and expand that on for another 5 or 10 years, 
you can see that we are going to be well above our present- day costs. 

Representative Corr. You anticipate that the cost of produci ing by 
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conventional methods is going to increase substantially in the coming 
years. 

Mr. Keen. That is right. It has increased tremendously and we 
see nothing to stop it from continuing to increase. 

Representativ e Coxe. In the event you decide to buy this plant from 
the Commission, how are you going to dec ide how much to pay for it‘ 

Mr. Keen. On an economy “basis, that is, the factors in the option 
that we have, include ov erall cost, obsolescence of the plant itself, amy 
savings that Wolverine might make or any losses Wolverine migut 
have, these are all factors to be used in evaluating the worth of the 
plant at aaa of the 5 year period. 

Representative Coir. Those are factors. Is there no yardstick in 
the contract by which those factors will be made to apply to the price? 

Mr. Keen. The yardstick is on the operating basis. 

Representative Coir. I beg your pardon ? 

Mr. Kren. The yardstick is on the conventional operating basis. I 
will read you that section if you desire. 

Representative Coir. No, just the substance of it. I take it from 
what you now say that you would pay the Commission for the atomic 
reactor the replacement cost of a conventional reactor of similar size ¢ 

Mr. Kren. No, I am sorry I misinformed you of that. The basis 
for evaluating what Wolverine or what the AKC will sell the reactor 
for—let us term it that way—is based on the cost of the power - 
duced by this reactor compared with what a conventional plant of : 
similar size would cost to produce power in the same area, in the same 
location. 

Representative Corr. That is what I meant to say. That is what I 
had in mind. Does the Commission have to sell this reactor to you / 

Mr. Kren. If we can agree upon a price, right. 

Representative Cote. Suppose your experience meets your best op- 
timistic calculation that this reactor generates juice for you at 6 mills / 

Mr. Kren. Then we would pay them a substantial price for the 
reactor. 

Representative Core. I know you would buy it. But then the Com- 
mission would have to sell it to you. 

Mr. Keen. That is right. I hope that is correct, 

Representative Corr. Even though to substitute that generating 
potential by conventional methods would cost you 10, 12, 14 mills. 

Mr. Kren. We would have to pay the Commission accordingly. 
One of the considerations of what the Commission will charge us for 
this reactor is any savings we might make during this 5-year operat- 
ing period. 

Representative Cote. There I would say it seems you have a very 
generous arrangement with the Commission. 

Mr. Keen. We feel so. We are not trying to get anything for noth- 
ing and never have. We are trying to serve our members to the best 
of our ability, and we feel we are doing that, and if there is a substan- 
tial saving there to Wolverine during this first 5-year operating pe- 
riod we want to pay back the taxpayers’ dollars that ‘they have invested 
in this project, if possible. 

Representative Coir. As I see it, all the Commission gets from you 
and these other cooperatives, as well as the other companies that they 
have made similar arrangements with, is that they are taking advan- 
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tage of your customers who will use the electricity, your personnel 
after training to operate this reactor. 

Mr. Kren. I think there isa great deal more to gain there than that, 
sir. Perhaps one of the larger problems that exists In any new 
development is after it is out of the labor atory, getting it out in the 
field and operating it in a conventional way as any “utility would 
operate a similar sized plant. PY. 

Representative Core. That is the same thing I said in a different 
way. 

Mr. Kren. Under the actual operating conditions of a utility, plus 
the fact that they will be assembling or we will be assembling for the 
Commission all the data that is available from the operating records, 
Of course, that will be disseminated, I believe, to all interested parties 
all over the United States, and anywhere else the Commission desires. 

Representative Corz. What is the period of this contract with you? 

Mr. Kren. Pardon ? 

Representative Core. What is the time period ¢ 

Mr. Kren. The oper ating time period is 5 years. 

Representative Cote. W hat was the size of the 18 months period ? 

Mr. Kren. The 18 months period is the estimated research and 
development period prior to final drawings and so forth for the final 
design of this reactor. 

Representative Cote. The cost of operating during that period will 
be borne by the Commission 4 

Mr. Kizn. No; there is no operating period there. This is pre- 
construction research and development. I believe Mr. Cartinhour 
can answer that in more detail than I can, but in general there is 
similar work being done at Oak Ridge and has been done at Oak Ridge 
for several years. I believe Foster Wheeler has been working on 
this for about 5 years, have you not ¢ 

Mr. Cartrinirour. Yes. 

Mr. Kren. And there has been another 18 months finalizing and 
getting _ face nae nate from Oak Ridge to coincide with Foster 
Wheeler's, or vice versa, so that the final design of this reactor can be 
as good as posaibl. 

Representative Honirrmeip. Is postconstruction research and de- 
velopment the item of $1,581,000? 

Mr. Kern. That is pre, sir; that is not post. 

Representative Honmretp. You have another item of $3 million 
research and development. I thought that was the pre. 

Mr. Kren. $3,080,000, 

Representative Honrrreip. Yes. 

Mr. Kren. That is the construction cost of the reactor. 

Representative Hottrrep. Do you believe that the AEC is justified 
in making this sort of an arrangement ? 

Mr. Kren. I think it is a very good arrangement for the AEC. 

Representative Honirimip. What will they get out of it? 

Mr. Keren. They will be relieved of the headache or the cost of the 
research and development. They will be relieved 

Representative Honrrrmenp. They will be relieved of it. They are 
paying for it, are they not ? 

Mr. Kren. They are paying for it in dollars, right. 

Representative Honirrevp. “But they will not have to do it physi- 





cally. 
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Mr. Kren. That is right. They won’t have to wangenee it. 

Representative Horirrerp. You testified they have a $54,000 ad- 
ministration cost in their list. 

Mr. Kren. That is cost to AEC, or chargeable to AEC for the 
expenses of Wolverine for administration. 

Representative Horirtecp. For administering the whole contract. 

Mr. Keren. That is right. 

Representative Hortrretp. Which includes the research and devel- 
opment. 

Mr. Keen. That is right. 

Representative Coir. Plus another $50,000 for a kitty. 

Mr. Keren. A contingency. 

Representative Hotrrrecp. So they are not being relieved of it. 
They are paying for it, are they not ? 

Mr. Kren. They are paying for it in dollars. It is not using any 
of their personnel or facilities. 

Representative Horirteip. They are using the personnel to train 
you in the $229,000 item. They are paying for personnel to train your 
operating personnel, are they not 2 

Mr. Keen. That is Foster Wheeler’s obligation. 

Representative Hortrrevp. You gave it to me as AEC’s obligation. 

Mr. Kren. AEC financial obligation. 

Representative Hottrrecp. In other words, Foster Wheeler is the 
intermediary, but AEC puts up the $229,000. 

Mr. Keen. That is right. 

Representative Hoiirietp. So they pay for that. 

Mr. Keen. That is right. 

Representative Hortrrecp. They pay for training your personnel. 

Mr. Kren. That is right. 

Representative Horirterp. Passing from your contract, you are 
aware that there are four other similar contracts, are you not? 

Mr. Keen. I am aware that there are four other contracts, but I do 
not know the—— 

Representative Hortrretp. Substantially we might say that the 
AEC takes over the complete cost of the construction of the reactor, 
the research and development, post in some instances, all of the pre- 
research, plus some postresearch. You are aware of that, I guess. 

Mr. Kren. I was not aware of the details of any of the other con- 
tracts. We have been rather busy on our own. We have not followed 
the other contracts at all as to how they are formulating them or 
what there is in them. 

Representative Hotirretp. But you approve in general the pro- 
gram—this so-called second- round program—of the administration 
to further the art and increase our knowledge in this field. 

Mr. Keen. I think that is one of the better ways of doing it until 
someone comes up with something that will increase the art ata faster 
tempo. You see, sir, on the small-size plants it is very difficult to get 
a large utility interested in building a small facility. I personally 
feel that we have a great need for that not only in the United States, 
but in some remote areas on some foreign soils as well. 

Representative Hortrrecp. Mr. Keen, you appeared before us in 
February of this year. 

Mr. Kren. I do not believe so. 

Representative Hotrrretp. Was it last year? 
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Mr. Kren. Last year. 

Representative Horirterp. It was last year. You are right, 1956. 
It was in May. 

Mr. Kren. That is right. May 18, I believe, or right close. 

Representative Hottrieip. I believe so. Senator Pastore questioned 
you at some length in regard to your attitude toward the Gore-Holi- 
field bill which proposed to build at Government expense a certain 
number of large reactors and a certain number of small reactors. In 
response to a question as to your interpretation of the meaning of 
the bill, you answered as follows: 

This is my interpretation, sir. During this period of a little over 4 months, 
7 proposals were received by the Atomic Energy Commission. It is my under- 
standing these proposals were quite varied in scope as well as geographical 
locations. This points out that industry is ready and willing to enter into the 
field and apparently is well prepared to do so. Therefore, I question the wisdon. 
for the Atomic Energy Commission to deviate from the established pattern and 
construct six reactors to prove their capability of power production whereby 
these reactors will be entirely financed by taxpayers’ money. 

Mr. Kren. That sounds correct, s 

Representative Hotmrenp. Yes, sir. I am reading from page 384 
of the hearings. 

Now, will you inform the « comin littee where your arrangement dif- 
fers from the arrangement which was pro] ose j in the Gore-Holifield 
bill? 

Mr. be eN. If I understand the Gore-Holifield bill correctly 

Representative Houreretp. That was your inter pret ition. You ap- 
pare cay had read it and you testified against it at that time. 

Mr. Keen. If I am correct in my interpretation of the Gore-Holi- 
field bill that is where the Atomic Energy Commission would design, 
construct, and operate these various reactors at the sole expense of the 
Atomic Energy Commission. My feeling is, was then, and still is, 
that the utility industry should do the operation as much as possible 
of electric generating pl: ints, and wherever financial assistance from 
utilities or other agencies can be obtained to assist the Government or 
the Atomic Energy Commission in this development that should be 
carried out, if it does not hamper the advancement of the art. 

Representative Horirrerp. You have testified before us in May of 
1956 that you did not believe in the Atomic Energy Commission 
financing these reactors with taxpayers’ money. 

Mr. Kren. In whole, that is right. 

Representative Hon IFTELD. But they are financing your reactor 
wholly with taxpayers’ money. The only difference is that they are 
giving you the steam for your turbines for you to sell to your con- 
sumers. In the other instance the Government would have built the 
reactors wholly and turned it to their own atomic-energy plant use, 
in other words, to produce the weapons to defend the country. You 
were against that. But you are willing for them to put up all the 
money for the reactor to furnish you steam to distribute to the farm- 
ers in your area. In one case it is socialism, and in the other case it 
is free enterprise, in your opinion, is it? 

Mr. Kren. No, sir. I believe you recall in our contracts that we 
mentioned here previously we have an option to purchase the Gov- 
ernment’s interest at the end of a 5-year operating period. 

Representative Horirrerp. Yes; I know you have the option to buy 
a plant, providing it is economic, and I suppose you would want to 
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buy it at 5 percent or 10 percent on the dollar, or you will want to 
cancel out at the end of 1 year and let them take the rap. 

Mr. Keen. It is possible. 

Representative Hoxtrrexp. It is possible? 

Mr. Keen. It is possible. 

Representative Horirtecp. So you consider your arrangement in 
view of your testimony of a year ago as a justifiable : arrangement ? 

Mr. Keen. I do, sir. 

Representative Horirrerp, And you have no desire to revise your 
testimony of a year ago? 

Mr. Kren. I am afraid that isa year ago. 

Representative Hoxirrerp. It is interesting to the committee to 
see the differences of opinion when non-Government groups are get- 
ting the benefit of Government dollars and when ina sot ific area 
it is re to the national interest of making atomic weapons for 
the whole Nation’s protection. It is very interesting . the com- 
mittee. 

Representative Corn. There is a difference that should be brought 
out between the route which the Commission has followed in its ar- 
rangement with you and the route which was proposed in the Gore- 
Holifield bill, and that is that your group has exposed itself to in- 
curring the expenditure of a substantial sum of money to provide 
the generating equipment. 

Mr. Keren. That is right. 

Representative Coxe. “To match up with this reactor. 

Mr. Keen. That is right. 

Representative Corr. Which if the Commission had done alone at 
one of the Commission’s production plants, the Commission would 
have had to have borne that expense. The expense of generating 
equipment in your case, and it appears in others, is a very substantial 
portion of an entire unit of a generating plant. 

Mr. Keen. That is very true. You are entire ‘ly right. 

Representative Corr. Not only do you provide the cost of that 
generating equipment but you provide the personnel to operate it. 

Mr. Keen. That is right, and the personnel to design it. 

Representative Corr. So there is a considerable difference. 

Representative Horirretp. The personnel who design it are paid 
under the contract with Foster Wheeler Corp. and the money sup- 
plied by the Atomic Energy Commission. 

Mr. Kren. There is also a considerable amount of designing to 
be done on the conventional equipment, too. 

Representative Horirretp. What did you say ? 

Mr. Keen. There is also a considerable amount of designing to be 
done on the conventional equipment to coordinate it with the con- 
ditions of the steam coming from the reactor. 

Representative Corr. Who is liable for the increased cost in ac- 
tual construction of the present estimate of $5,400,000 ? 

Mr. Keen. That is shared, I should think, by all of us involved 
in this proposal. Foster Wheeler 

Representative Corz. I don’t presume it should be a matter of 
guesswork or what you think. 

Mr. Keren. Foster Wheeler has a firm contract with us. The 





contract is not signed today, but the terms will be a firm contract. 
If prices increase after the contracts are signed it will be Foster 
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Wheeler’s obligation to take the rap for that. Wolverine has a part 
of it, and it will be Wolverine’: responsibility to furnish certain 
facilities that Wolverine agreed to furnish in this proposed con- 
tract, and if prices increase that will be Wolverine’s responsibility 
to meet that obligation. 

Representative Corr. Do you care to comment on that, Mr. 
Cartinhour ? 

Mr. Cartinyour. Our contract, sir, with Wolverine is a fixed- 
price lump-sum contract. We bear the risk of the accuracy of our 
estimate. If our estimate is wrong, that is our bad luck and we 
have to pay any increases in cost. 

Representative Corr. The price you have given to them repre- 
sents at least the actual cost to Foster Wheeler in building this 
reactor. 

Mr. Carrtnnour. It is what we believe to be the actual cost. 
Past experience has indicated that due to the state of development of 
the art, most of the estimates that have been made have been low. 

Representative Corr. You are not in the same position as some 
other manufacturers who have agreed to share a substantial portion 
of the cost of this reactor. In one case yesterday, the reactor was 
to cost $5 million something and the manufacturer was to pay $1 
million of the $5 million. 

Mr. Cartinuour. We have not included in our estimate either a 
profit or any general and administrative expenses. The general 
and administrative expenses would represent a rather substantial 
contribution by Foster Wheeler. This would normally be about 
10 percent. 

Representative THoLtrrenp. We are going to have to adjourn 
temporarily, because the House meets at 11 and we have a vote 
coming up immediately which the members have to attend. Do you 
have a statement also to make? 

Mr. Cartinynocr. Yes, sir; I do, 

Representative Horrrm tp. There may be 2 rollealls, so let us adjourn 
now and reassemble at 1 o’clock in place of 2 o’clock, and then we will 
hear your statement, sir. 

(Thereupon, at 11:05 a. m., a recess was taken until 1 p. m., the 
same day.) 

AFTERNOON SESSION 


(Present at beginning of session: Representatives Holifield (pre- 
siding), Cole, and Price; Senator Gore. 

(Professional staff present: James T. Ramey, staff director, David 
Toll, member. ) 

Representative Hortrmrp. The committee will be in order. 

Mr. Cartinhour, we will now give you the opportunity to make 
your presentation. 


STATEMENT OF JOHN W. CARTINHOUR, MANAGER AND CHIEF 
ENGINEER, NUCLEAR ENERGY DEPARTMENT, FOSTER WHEELER 
CORP. 


Mr. Cartinnour. Thank you, Mr. Chairman. 
My name is John Cartinhour. I am manager of the nuclear- 
energy department of Foster Wheeler Corp. in New York City. 
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Mr. Keen’s statement has indicated a prolongation of the contract 
negotiations for the Wolverine project which may appear to be of 
an unreasonable extent. Although I must admit that Foster Wheeler 
has been disappointed by the delay, I assure you that we do not wish 
to be critical of any of the organizations involved or the negotiators 
who have represented them. “OF nec essity, four organizations have 
been obligated to participate. Two of these are bound by separate 
laws to follow certain practices. The other two are financially and 
morally obligated to protect the best interests of their associates. The 
diversity of interests and legal requirements has created differences 
which have been most difficult to resolve to the satisfaction of all. 
Without exception, the negotiators have exhibited a genuine interest 
in the problems of the various organizations, and have sought solu- 
tions to them which would not violate their own rules of procedure. 
Progress is being made. It is hoped by Foster Wheeler that the 
negotiations will reach a successful conclusion in the near future. 

Success in contract negotiations does not, however, assure the suc- 
cess of the project. ‘Technical and legislative problems must be 
resolved before we can produce power for Wolverine’s distribution 
system. 

In the event of a major nuclear accident, the combined assets of 
Wolverine and Foster Wheeler, in addition to the insurance which 
can be purchased, may not be enough to satisfy forthcoming damage 
claims. 

Representative Hortrmrp, At that point, can you the committee 
some information as to where the site of this plant is in relation to 
surrounding population centers ? 

Mr. Carrinuour. The site of the plant will be at Hershey, Mich. 
This is approximately 15 or 18 miles north of Big Rapids. 

Representative Honirrerp. How many miles? 

Mr. Carrrvnour. Fifteen to eighteen miles north of Big Rapids. 
It isan essentially rural district. 

Representative Hortriretp. How large is Big Rapids? 

Mr. Kren. About 7,000. 

Representative Hortrrep. You, of course, do not have the Safety 
Advisory Committee’s report as yet on your design, do you? 

Mr. Carrrnuour. No, sir. This will not be forthcoming until the 
contract is signed. 

Represent: ative Horirrenp. V ery well. You may proceed. 

Mr. Cartrnnour. Neither Wolverine nor Foster Wheeler can or 
should assume such a risk, for it would leave the public withoit ade- 
quate insurance protection. Legislation is required which will give 
the public this insurance protec tion. 

Representative Horirtetp. You have at this time available up to 
$60 million in insurance, do you not, from private sources ? 

Mr. Cartinuour. Yes, sir; I believe this is true. At least $50 mil- 
lion, and perhaps $60 million. 

Representative Hortrretp. Would it be your intention to carry 
more than that amount on this small reactor ? 

Mr. Cartrnuour. No one knows, sir, how much is needed. 

Representative Horirretp. That is true. 

Mr. CartinHour. Since we have no experience along these lines 
and we hope we never do have. 
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Representative Horirterp. You have to make up your mind without 
that experience as to whether you are going to carry additional in- 
surance or not. 

Mr. Cartinuour. I believe it is Wolverine’s intention to carry as 
much insurance as they can afford to carry. There is a question of 
cost. If the cost is too much, they simply cannot operate the reactor. 

Representative Houtrretp. What is the size of Foster Wheeler? In 
other words, what is the capitalization of Foster Wheeler Co.? 

Mr. Cartinnour. I am sorry, sir; I don’t know that figure, 

Representative Hortrexp. Is it a small or medium or large corpo- 
ration ? 

Mr. Cartrnnour. We are in the hundred-million-dollar class in 
annual sales. We have backlog of orders at the moment that amounts 
to about $385 million. 

We stated in our proposal to Wolverine that Foster Wheeler would 
refuse to start the reactor unless we were assured of adequate insur- 
ance protection against an accident. We have not and will not alter 
our position. We expect to have this as one of the provisions of the 
contract. It is to be written in the contract. 

The aqueous, homogeneous, burner reactor we have offered to sup- 
ply Wolverine is a logical outgrowth of the development work which 
has been done at the Oak Ridge National Laboratory, and our own 
studies which were initiated about 5 years ago. - one is in a posi- 
tion today to give assurance that any of the many reactors which are 
being built or have been proposed will prove to be the best. Knowl- 
edge of reactor technology has not yet reached this point. We do 
believe, however, that the aqueous, homogeneous reactor offers enough 
ao advantages over other systems to warrant the construc- 
tion of a nyo rcial model, and that, if all of these potentials are 
realized, it will be a very serious contender for the reactor market 
of the “ssa 

In order to realize the potential advantages of this system, we 
must provide answers to at least two general problems. ‘These are 
corrosion and fuel- proc essing problems. Uranyl sulfate solutions 
are highly corrosive. The rate of corrosion of materials of con- 
struction which must come in contact with the solution is a function 
of the solution concentration and its velocity. Corrosion rates are 
also accelerated by neutron bombardment. We believe that, by tak- 
ing these factors into account properly, a reactor system can be de- 
signed which will have a life expectancy which is commercially 
feasible. Fuel reprocessing at the reactor plant site offers financial 
advantages which are well worth considering. On the basis of cur- 
rently available information, it appears reasonable to expect that an 
on-site reprocessing plant can be designed which will be economically 
and technically feasible. 

The gap between technical feasibility and the accomplished fact 
must be filled by a successful development program. Because Foster 
Wheeler’s proposed approach to the solution of these — differs 
to some extent from the solutions proposed by the Oak Ridge Nationai 
Laboratory, it will be necessary for us to do some development work. 
We do not believe, however, that it will be required for us to have a 
development program comparable in extent to that now in progress 
at Oak Ridge. Much, if not all, of the information which has been 
or will be generated by them can be applied in principle, if not in 
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detail. It is for this reason that we have requested only $1,581,000 
for the support of our development program. 

The estimate of the total cost of the Wolverine project as of the 
end of 1956 was $8,658,000. Financing would be shared by the AEC 
and the REA in the amounts of $5,472,000 and $3,186 000, respect- 
ively. Foster Wheeler has agreed to provide its design ‘and develop- 
ment services and most of the hardware required for the reactor 
plant for a fixed price. Foster Wheeler thus assumes the risk for 
the accuracy of its estimate. 

The complete program which has been proposed will require about 
4 years to complete. The actual time estimate is 44 months. The 
annual rate of expenditure will therefore average about $2,164,000. 

In closing, I would like to thank this committee for the opportu- 
nity they have given me and my organization to appear here today. 
I hope that our statement will be of assistance to you. 

Representative Hoxirietp. Thank you. Are there any questions. 

ereeune Corr. I am curious to know, Mr. Chairman, what 
vther types of reactors Foster Wheeler is engaged in developing. 

Mr. Cartrnuour. We have in the building stage at the moment two 
research reactors. This will be our first power reactor. 

Representative Cote. What types will they be with respect to their 
novelty or difference / 

Mr. Cartinuovr. I am sorry, sir. 

Representative Corr. What will they be by way of types insofar 
as they are new and different from the other conceptions / 

Mr. Cartinnovr. The research reactors that we have built have 
been heterogeneous reactors with aluminum-clad fuel elements. 
There is nothing unusual about them. They are rather standard. 
This homogeneous reactor which we are proposing is a straight 
burner using highly enriched uranium. It is about as conservative a 
design as one could have with this type of reactor. We have studied 
other types and are willing to undertake contracts to build hetero- 
geneous ractors of various types. 

Representative Cote. Thank you. 

Representative Honirreip. As I understand it, you give no guar- 
anty to the Wolverine people regarding the cost of the production 
of kilowatts of this reactor / 

Mr. Cartinnour. No, sir. We have not done that. We will guar- 
antee a heat rate or a heat production rate per gram of uranium 
consumed, 

Representative Cote. What is the guaranty / 

Mr. CartrinuHowr. - will be in the neighborhood of 1.33 grams per 
megawatt day of he: 

Represent: itive Core. Will you correlate that into the different ex- 
pression that has been used which is in the neighborhood of 3,000 
hours and 5,000 hours that I have heard? Never mind if I don’t 
reach you on this; let it go. 

Mr. Cartinuour. It would be 24,000 kilowatt-hours of heat per 
day. 

Representative CoLz. Per gram ? 

Mr. Cartinuovur. Per 1.33 grams. 

Representative Hortrretp. There is no ambiguity in your mind 
is there, as to the amount of AEC post construction—I should not 
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use that word post, I guess—research and development assistance. 
As it was given to us this morning it is $1,581,000. I suppose you 
would be using most of that, would you not ? 

Mr. Cartinnour. We would be using all of that and all of it will 
be used prior to the time we turn the reactor over to Wolverine. 
There will be, of course, post project research, but we have not asked 
for any money to do that. We expect to do this on our own. 

Representative Hoririecp. You do not expect to ask for any? 

Mr. Cartinuour. We don’t expect to ask for any money to do this. 

Representative Hotrrrme.p. But you are obligated the same as the 
other contractors to furnish reports to the AEC / 

Mr. Carrinniour. We are. 

Representative Hotmretp. What will be the patent position of 
anything that was developed in this reactor ¢ 

Mr. Carrinniour. We have taken without question the standard 
AEC patent clauses in the case. AEC will have the ownership of 
any patents that are developed if they so desire. 

Representative Honirieip. But they could give you patents if dur- 
ing this Goveriment-paid-for research and development you should 
discover an important procedure or important hardware. You could 
obtain a patent on that providing the AEC evidenced no interest in it. 

Mr. Carrinuiour. That is correct, we could. 

Representative Horirieip. The figures that Wolverine has given 
us do not include the waiver of fuel which they expect to receive. 

Mr. Cartinnour. I beg your pardon. They have not asked for 
this. 

Representative Hortrrenp. Who has not asked for it ? 

Mr. Carrinuocr. Wolverine has not asked for it. 

Representative Hotimrenp. But it will be a factor as far as the AEC 
is concerned. Has there been an estimate as to the inventory value 
of the fuel that will be loaned to the Wolverine people and the use 
charge that will be waived ? 

Mr. Carrinuovr. There is no waiver of the use charge, either. 

Mr. Kren. Wolverine is paying the use charge and burnup cost 
to AEC, 

Representative Honirietp, You are paying a 4 percent use charge. 

Mr. Kern. That is right, and burnup cost. We are paying our 
own fuel reprocessing cost. . 

Representative Honirrme.p. Does your contract with Wolverine have 
an escalation clause in it? 

Mr. Cartinuour. No, sir. 

Representative Horrrietp. You stand by the figures you have given 
them if the negotiations are terminated in reasonable time? _ 

Mr. Cartrrnnovur. That is right. 

Representative Hotirrety. Are there any outstanding or important 
differences of opinion now between you two and the AEC ? 

Mr. Cartinniour. There is only one point I think that might have 
to come back to the Commission for approval. The contract as it is 
now written specifies that the project be completed on a date. The 
language of the contract is such that if we miss this date, we could be 
declared in default. We have asked for some relief in this respect. 
Our reason for this is that there is a considerable amount of develop- 
ment work to be done. If we knew exactly how to design this reactor 
today, we would not have to do this development work. Until you 
get into the development work, you don’t know all that you are going 
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to have to do. It is very difficult to schedule a project like this to 
the last day. We believe our request is reasonable. 

Represent: itive Honirrerip. Does your present agreement with the 
AEC require that you have it finished by the end of 1961? 

Mr. Cartinunour. There is a date written in the draft now, but that 
date will be changed when the contract is signed. We have specified 
or we have said that this project will require about 44 months to 
complete. That 44 months will start on the date that the contract 
is signed. 

Representative Houtr1ecp. Of course, this goes back to the trouble 
that has been occurring at Oak Ridge on the homogeneous reactor, I 
imagine. 

Mr. Carrinnour. We have been disappointed by the difficulties they 
have had down there. We were counting rather heavily on getting 
some very worthwhile results from that re: actor. 

I would like to point out for those that may not be acquainted with 
the situation down there that the difficulties which have arisen could 
have arisen on any other reactor system which uses stainless steel. 

Representatives Horrrrecp. Did the letter of extension which the 
Commission recently gave the committee—I suppose you know about 
it—extending the time for completion of that type apply to you? 

Mr. Cartinnour. No, it does not apply to us. 

Representative Hoiirretp. Unless you write it in your contract. 

Mr. Cartrnnovur. Unless we write it in our contract, ves. 

Representative Hortrretp. So your mower now is that probably 
you would go into 1962 on « ‘ompletion if this was signed up within the 
next month or so? 

Mr. Cartinuovr. Yes, that is approximately right. 

Representative Hoririecp. That is all. Th: ink you, gentlemen, very 
much for coming in and giving us this information. 

(A letter dated June 21, 1957, from Mr. Cartinhour, supplementing 
his remarks, follows :) 

FosTeER WHEELER CORP., 
Vew York, N. Y., June 21, 1957. 
JOINT COMMITTEE ON ATOMIC ENERGY, 
Capitol Building, Washington 25, D. C. 

DEAR Sirs: As requested, I have reviewed the script of the proceedings at the 
committee’s session on the afternoon of June 18 and find them to be, to the best 
of my knowledge, a correct representation of the testimony I gave. A few 
editorial changes have been made. 

If it is permissible, I would like to add the following to my first answer at the 
top of page 430 [| page ——, line ——— of this record]. I request permission to do 
this because I believe I must have misinterpreted Representative Holifield’s ques- 
tion at the bottom of page 429. 

The addition should be as follows: 

“By normal commercial practice we have already held our latest price more 
than any reasonable length of time. It is therefore necessary for us to review 
our cost estimate, so that it will include the latest information available and 
take into account cost increases which have occurred since the last estimate 
was made. If this review indicates that a substantial cost increase has occurred, 
it will be necessary for us to ask for additional money. Most contractors and 
equipment vendors will not hold a price for more than 90 days. Some limit their 
prices to 60 days, and a few will hold them no longer than 30 days.” 

I wish to express my thanks to the committee for the opportunity they have 
given me to appear before them. 

Very truly yours, 
FOSTER WHEELER CORP., 
JOHN CARTINHOUR, 
Manager and Chief Engineer, Nuclear Energy Department. 
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Our next witnesses will be representatives of the city of Piqua, 
Ohio, and Dr. Chauncey Starr of North American Aviation Corp. 
Will you just please come forward to the witness stand ? 

Dr. Starr, we are happy to have you here before the committee 
again. We have had you he slag and always enjoyed your presenta- 
tion. 


STATEMENTS OF JOHN P. GALLAGHER AND RICHARD WILSON, 
CITY OF PIQUA, OHIO, WITH DR. CHAUNCEY STARR, ATOMICS 
INTERNATIONAL DIVISION, NORTH AMERICAN AVIATION, INC. 


Dr. Starr. Thank you. 

Representative Hotiimip. We have Mr. John Gallagher and Mr. 
Richard Wilson from the city of Piqua. Which of you gentlemen wish 
to proceed? 

Mr. Gatitacuer. I am John Gallagher. Mr. Wilson is city at- 
torney. I will read our statement and respond to your questions. 
May I suggest that Dr. Starr give his paper on the technical dis- 
cussion of the reactor first? I think it would clarify many points. 

Representative Horrrrmenp. Dr. Starr, you may proceed. 

Dr. Srarr. In response to the invitation of the United States 
Atomic Energy Commission dated September 21, 1955, for proposals 
on small nuclear powerplants, the city of Piqua, Ohio requested by 
letter dated November 16, 1955, a proposal on an organic moderated 
reactor powerplant from Atomics International, a division of North 
American Aviation, Inc. 

The organic moderated reactor system utilizes an organic fluid for 
both moderator and coolant. It is considered to be a very promising 
system for power production because of its simplicity of design ~en 
operation, and because it produces relatively high temperature e hea 
in a low-pressure system. The use of an organic coolant oaitiaien 
the nuclear advantages which are commonly associated with water 
as a moderator and coolant and at the same time has addition] in- 
herent properties which promise to make such a system superior to the 
use of water. The organic coolant boils at a much higher tempera- 
ture than water and therefore the reactor system can operate at 
much lower pressure with an associated safety and simplicity. In 
addition, the organic has negligible chemical reaction with materials 
of construction and with uranium fuel. For this reason, the corrosion 
problems and special materials usually associated with water reactors 
are not present in the organic system. Finally, the maintenance of 
the organic system is aided by the fact that the or ganic itself becomes 
only slightly radioactive on exposure to neutrons and therefore the 
heat removal system is easily accessible for maintenance and repair. 

The principal problem associated with the use of organic coolants 
is the decomposition of the fluid under reactor radiation. Prelimi- 
hary investigations have indicated that this problem can be satisfac 
torily met in actual operation. A major test of the stability of or- 
ganics under reactor use will be performed on the organic moderated 
reactor experiment which will shortly go into operation at the Na- 
tional Reactor Testing Station in Idaho. This reactor will produce 
16,000 kilowatts of heat under operating conditions very similar to 
those proposed for the Piqua plant. This reactor experiment is being 
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performed by Atomics International as part of a broad program in the 
development. of the organic reactor concept. 

The organic moderated reactor proposed for the city of Piqua, Ohio 
has a rated heat output of 45,500 kilowatts and an electrical output 
of 12,500 kilowatts. It utilizes a slightly enriched uranium fuel. The 
reactor will produce steam at 415 pounds per square inch gage and 
550° Fahrenheit. The nuclear steam portion of this plant would be 
supplied by Atomics International. The turbine generator portion 
of the plant is the responsibility of the city of Piqua. 

A firm price proposal for the construction of such a plant was made 
to the city of Piqua by Atomics International on January 15, 1956. 
The main features of the proposal were as follows: 

(a) It offered to furnish the reactor structure, shielding, instru- 
mentation, and accessory equipment, and steam generator for a firm 
price of $3,100,000. This price was to include engineering, construc- 
tion and installation of the reactor-steam generator section of the 
plant, but was to exclude structures to house these items. This price 
was subject to upward or downward adjustments based on appropriate 
United States oer ore of Labor cost indices. 

(6) It offered a warranty limited to the replacement of material 
and workmanship in these components found to be defective in normal 
use and service during the first 12 months from the date of acceptance 
of the reactor and a performance warranty for a period of 12 months 
on the heat removal systems external to the reactor core structure. 

(ce) The proposal indicated that the customer was to furnish a 
suitable site including grading, utilities, access, satisfactory soil con- 
ditions, spare parts, ‘conventional tools and operating supplies. 

(d) The proposal was conditioned upon (1) satisfactory operation 
of the OMRE, (2) the performance of a component development and 
testing program, (3) an unchanged AEC attitude regarding safe- 
guards, and (4) the provision of appropriate insurance coverage. 

(e) The proposed schedule included 15 months for component 
development and testing and an additional 31 months for design and 
construction of the reactor steam plant. 

On March 19, 1956, the proposal of January 13, 1956, was amended 
in accordance with requests made by the AEC and by the city of 
Piqua at a meeting of the AEC Second Round P roposal Evaluation 
Board on February 27, 1956. These amendments included : 

(a) A firm price quotation of $3,306,000 to add structures to house 
the nuclear steam plant. 

(6) An agreement on the part of Atomics International that the 
provision of price adjustment for labor and materials based on United 
States Department of Labor cost indices be limited to 20 percent on 
upward revisions with no limit on downward revisions. 

(c) An extension of the expiration date of the proposal from March 

. 1956, to September 30, 1956. 

On May 10, 1956, Atomics International supplemented the above 
proposals at the request of the city of Piqua. The supplementary pro- 
posal included : 

(a) A firm price of $1.746.500 for the fabrication of 409 fuel ele- 
ments for the Piqua reactor (estimated to be adequate for 5 years of 
reactor operation ). 

(b>) A warranty that these elements would be satisfactory in opera- 
tion to an exposure level of 3,000 MWD/T. 
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(c) A firm price of $275,000 for personnel training and for super- 
visory assistance during precritical and critical oper rational tests of the 
reactor steam station. 

On September 26, 1956, the city of Piqua advised Atomics Inter- 
national that the Piqua proposal had been accepted by the AEC as 
a basis of negotiation for a contract with the qualification that the 
component development and testing program would be conducted 
under existing contract arrangements with Atomics International. 
On the same date the AEC announced publicly the acceptance of the 
Piqua proposal. 

As part of the broad program for the development of organic 
moderated reactors, Atomics International is conducting and has: pro- 
posed a research and development program on the fundamental prob- 
lems and components of such reactors. That portion of this program 
which is considered directly pertinent to the Piqua plant is presently 
estimated at $3.5 million. Authorization to proceed with this por- 
tion of the broad program was received in April 1957, insofar as the 
work is applicable to the field. 

The current schedule provides for design and construction of the 
Piqua plant to begin in October 1958 and for the plant to be com- 
pleted in May 1961. This is an overall schedule of 48 months as 
compared with the originally proposed schedule of 46 months. 

The construction of the OMRE (organic moderated reactor ex- 
periment) was completed in April 1957. Preoperational testing is 
presently scheduled to be completed by August of this year and full 
power operation is scheduled in September. This schedule will allow 
ample time to prove or disprove satisfactory operation of the OMRE 
prior to the October 1958 date for starting design and construction 
of the Piqua plant. 

There have been no changes in the firm prices for the nuclear 
steam plant and the housing for this plant which were quoted on 
January 13, 1956, and on March 19, 1956. The present funding re- 
quirements for those portions of the Piqua OMR project with which 
Atomics International is associated are as follows: 


Marimum upward adjustment based on appropriate U. 8S. Department of Labor 
cost indexes 


1. Engineering and construction reactor-steam section 


and structures to house this section_...________ $3, 306, 000 $661, 200 
2. Fabrication of 409 fuel elements (for 5 years opera- 

on ins. cael ee Unlimited 
3. For training P iqua pe rsonnel supervisory assistance 

during precritical and critical operational tests____ 275, 000 Dd», OOO 


In the longe-range program for the development of organic mod- 
erated reactors the proposed plant is an appropriate next step to 
follow the organic moderated reactor experiment being conducted at 
the National Reactor Testing Station. 

Representative Hontrrevp. Thank you, Dr. Starr. 

Mr. Cole? 

Representative Corr. I have no questions at this point. 

Representative Horirrecp. Dr. Starr, can we have a breakdown be- 
tween the amount which the Atomic Energy Commission will finance 
and the contribution which will be made by the city of Piqua group ? 

Mr. Srarr. I think that perhaps might best come from Mr. Galla- 
gher since he has these figures at hand. 
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Representative Horirierp. We will proceed with your statement 
at this time, and question both of you gentlemen at once. 

Mr. Gautiacuer. Thank you, Mr. Chairman. 

May I preface this written statement by saying that Piqua is the 
only municipal plant with a proposal approved for negotiation. 
Piqua is not a cooperative, is not financed by REA, and we are 
wholly self-supporting on the basis of mortgage revenue bonds se- 
cured only by the utility. 

The city ‘of Piqua, Ohio, with a population of approximately 
18,000 is located on the Great Miami River in Miami County, Ohio, 
approximately 29 miles north of Dayton, Ohio, on State Route 25. 

The city of Piqua adopted a charter for its form of government 
in 1929 and therefore has the maximum power for all purposes 
permitted under the Ohio Constitution and Statutes of the State of 
Ohio. 

The Piqua municipal powerplant and distribution system came 
into existence in 1933 and is financed solely by mortgage revenue 
bonds secured only by the utility system. It was then and is now 
competitive with the Dayton Power & Light Co., as the private util- 
ity still operates within ‘the corporate area although ouster proceed- 
ings against the Dayton Power & Light Co. have been pending for 
some time. The munic ipal power and light system serves more than 
90 percent of the load within the corporate area. There is no inter- 
connection for power interchange with any other utility and is com- 
pletely self-sustaining. 

The Piqua municipal system supplies electrical power on a whole- 
sale basis to Pioneer Rural Electric Cooperative as well as to its own 
distribution system. In addition to these two electrical services the 
Piqua municipal powerplant supplies industrial steam to local fae- 
tories and a school located within a radius of 3,000 feet of the plant. 

Pioneer Rural Electric Cooperative has purchased a large part of 
its power requirements from the Piqua municipal system ever since 
its system was first energized in July 1936. Pioneer is the oldest 
cooperative in Ohio and one of the first in the Nation. It has over 
6,500 customers in 11 counties (Miami, Shelby, Champaign, Mont- 
gomery, Darke, Mercer, Auglaize, Logan, Union, Madison, and Clark) 
served by about 1,500 miles of transmission lines. Its annual gross 
revenue is over $1 million. Piqua supplies about 60 to 65 percent 
of Pioneer’s power requirements. 







































PLANT CAPACITY AND LOADS 








The Piqua plant has a total nameplate capacity for steam gener 
ating equipment of 450,000 pounds per hour. Electrical generating 
equipment has a nameplate capacity of 33,000 kilowatts. 

A plant expansion program in a well-advanced stage contemplates 
the addition of a steam generating unit rated at 215,000 pounds per 
hour and a turbogenerator unit rated at 22,000 kilowatts. 

Present equipment is generally rated at 450 pounds gage pressure 
and at a maximum total temperature of 750° F. 

The new unit will have a design pressure of at least 900-pound gage 
pressure and 900° F. 

Present peak steam loads on the steam generating units are approx- 
imately 260,000 pounds per hour and the peak electrical load is ap 
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proximately 20,000 kilowatts. The above mentioned maximum de- 
mands include 62,000 pounds of steam per hour to the steam distribu- 
tion system and 5,000 kilowatts to Pioneer Rural Electric Coopera- 
tive. 

ANTICIPATED LOAD GROWTH AND SITE CAPACITY 


Since 1934 the kilowatt-hour production of the Piqua municipal 
powerpl: nt has increased at the rate of 11.9 percent compounded an- 
nually. The kilowatt demand increased at the rate of 10.2 percent 
during the same period and on the same compound basis. 

Future load growth is anticipated to be on the basis of 7 to 10 per- 
cent per year compounded annually and this means that the site ca- 
pacity of 84,000 kilowatts will be reached between the years 1972 and 
1977. 

TYPE OF FUEL AND FUEL COST DATA 


Piqua is within 150 miles of substantial sources of Ohio coal. At the 
present time delivered coal costs average 24 cents per million B. t. u.’s of 
which 67 percent represents freight charges and 33 percent actual cost 
of the fuel at the mine. 

One of the reasons Piqua has been able to pure ‘hase coal at 10 to 15 
percent below the prices paid by large utilities in the area is that the 

size of the Piqua units is such that they could be gre ace to burn a 
high ash and moisture coal with an average B. t. u. value of 10,500 to 
11,000 B. t. u.’s per pound. It is anticipated that ditties fuel (coal) 
costs will rise substantially not only due to increased mining and 
freight costs but also because of the need of better quality coal for |: arge 
units requiring different firing methods. Pulverizing ‘of a high-ash- 
high-moisture coal is generally not conducive to economical operation. 

With consideration for the fact that freight rates per ton of coal 
have increased 60 percent during the past 10 years it is reasonable to 
assume that the cost of coal on an “as received basis” will be at least 
34 cents per million B. t. u.’s by 1967 


POWER RATES TO ULTIMATE CONSUMERS 


In order to maintain its relatively low rates to local consumers 
Piqua must be continually alert to possible reductions in generating 
costs. Piqua’s average revenue per kiowatt-hour for the year 1955 was 
only 54 percent of the average private utility return in the United 
States and reflects the low rates available for all classes of service in 
Piqua. 

NUCLEAR POWER PROSPECTS FOR PIQUA, OHIO 


Every reasonable effort was made by Piqua management during the 
years 1953-55 to keep informed on the possibilities of future economic 
nuclear power for Piqua; however, not until AEC opened the second 
round of invitations for the development, design, construction and 
operation of small nuclear powerplants with capacities ranging from 
5,000 to 40,000 kilowatts was there any reasonable possibility of such a 
unit at Piqua even for experimental purposes at an early date because 
of the obvious economic handicaps. 

It was our opinion that a utility partic ipating in the AEC program 
could acquire operating knowledge and skill in the nuclear power field 
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which could place it in a most favorable position to evaluate its own 
program and policies in the future with respect to type of equipment. 
We anticipated by participating in the AEC program this position 
could be achieved without unreasonable financial risk on the part of 
the city of Piqua. 

Municipal utilities operating on a nonprofit basis and generally 
with relatively low amortization rates are definitely in a favorable 
position for any arrangement which will produce a ‘low fuel or pro- 
duction cost even though such is acquired at the expense of increased 

capital investment. Municipal utilities, therefore, in the writer’s 
opinion, were logical participants in the second round invitation by 
AEC. 

The writer contacted nine manufacturers by letter on September 
9. 1955, in connection with the AEC invitation of September 21, 1955. 
Meetings were held with representatives of Alco, General Electric, 
B. & W., Combustion Engineering, and Atomics International Divi- 
sion of North American Aviation. 

Every effort was made to select a reactor which not only met the 
requirements of the invitation but which in conjunction w ith existing 
facilities at Piqua would provide a most attractive proposal from the 
viewpoint of economy and safety for all parties involved in the com- 
mercial e xper iment, 

The writer felt that the organic moderated reactor better than any 
other available type fulfilled these conditions for the following rea- 
SONS: 

1. It would furnish steam of a quality which could be a: - 
rectly in existing turbo-generator units and without the need « 
separately fired superheater. 

2. Reactor vessel pressure would be nominal, 

The use of a hydrocarbon as a coolant eliminated possible 
hazardous chemical reactions with uranium or with water, 

+. It could replace existing boilers installed in 1933 and permit 
continued use of the old turbo-generator equuipme nt. 

We also believed that a reactor of small size, that is, from 5.000 
to 40,000 kilowatts of output, must be sufficiently safe to justify its 
use in or close to heavily populated areas if it was to have any future 
in municipal or industrial use. We proceeded to submit our proposal 
on the basis that the organic moderated reactor had in our limited 
opinion reasonable possibilities of successful development to this de 
gree. To the writer it appears that the inherent safety characteristics 
of this type of reactor permit economical reactor and building con- 
struction and point toward substantial future economies in this di- 
rection. Furthermore the steam temperatures and pressures available 
from the OMR without the use of separately fired superheaters, per- 
mit the use of conventional equipment of types commonly used in 
industrial and small utility powerplants. There is reason to believe 
that reduction in present nuclear fuel costs and operating costs will 
be made and that the resultant power costs will be favorable when 
compared to projected power costs from conventional powerplants. 

Representative Hortrretp. Have you any guaranty or assurance 
as to what your cost will be of this steam / 

Mr. Gatiacuer. Our proposal contemplated and very detinitely 
indicated that in substance we would be reimbursing AEC for the 
steam generated at the rate of 2.88 mills per kilowatt-hour, which 
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was the projected cost on the basis of a fuel cost on a B. t. u. basis 
at the time we submitted the proposal, using 900 pounds, 900 degrees, 
as a comparative base. 

Representative Hortrretp. Do you have a contract which permits 
you to buy steam from them at 2.88 mills per kilowatt-hour ? 
~ Mr. Gattacuer. I would like to point out that we don’t have a con- 
tract with anybody. We have been trying to negotiate a contract, and 
that has been one of our contentions. But we have not successfully 
completed the contract negotiations. 

Representative Hotiiretp. Do you base that 2.88 mills on the actual 
cost of your steam at the present time? 

Mr. Gatiacuer. That is based on the cost of fuel at the present 
time and the use of 900 pounds, 900 degree steam which we will have 
in this new unit that we will put it, regardless of the status of this 
proposal. Our present fuel cost would run approximately 20 percent 
higher than that because we are operating at 450, 750. The difference 
in the thermal efficiency between those conditions is approximately 
20 percent. 

Representative Honirterp, Are you attempting to negotiate a con- 
tract with the AEC which will in effect guarantee chat you can buy 
this steam at this price ? 

Mr. Gatuacuer. That is right. 

Representative Ho tirieip. This committee has never been presented 
with anything in this price range, The other people that have been 
negotiating with the AEC have been negotiating on the basis of 9, 10, 
11 mills and in Alaska as high as 10 to 16 mills, 

Mr. Gautacuer. May I explain that a little better, perhaps ¢ 

Representative Honirmenp. Yes, I would like to have it. 

Mr. Garvacuer. The main thing in this proposal of our—or our 
thinking, and if I digress, I don’t mind if you will correct me, but I 
think we will have to start from a little earlier pomt—we are operating 
a powerplant which has its own capabilities and is not going to be 
dependent upon any of this power from the nuclear reactor, if such is 
put in, on a firm basis. I frankly don’t feel that an experimental unit 
should be utilized as the basis for computing firm capacity. If it is 
an experimental unit, it is out of that realm. We therefore proposed 
in substance that we would have this reactor located 400 to 600 feet 
from the existing plant and interconnected with underground steam 
lines. We would put the control room adjacent to and integrated with 
our existing control room for a conventional plant. 

On that basis we would require additional operating help. Any 
power put into that system could then be evaluated from our view- 
point strictly on the basis of fuel cost. 

I heard some of these figures of what it costs to do things other 
places and so on, but from my viewpoint the cost of fuel is the criterion. 
On this experimental unit we are going to have much more help and 
a much higher incremental labor cost than on a conventional unit. 
We operate a plant with an oper: ating crew of 3 men to produce up to 
a maximum station output of 33,000, and a firm output of about 24, 000, 
This proposal of ours encompassed adding around 8 men to the payroll 
which would be probably the minimum required, with consideration 
for the post construction and research and development information 
that AEC wanted. It cannot be an economical proposition on the 
basis of an experiment. 
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We are willing to make available and have proposed to make avail 
able all of our existing conventional facilities which will reduce the 
cost of the reactor equipment to an absolute minimum. For example, 
we have adequate boiler feed pumps to feed the reactor. We have all 
of the pumps and feed-water treating equipment necessary. So the 
reactor is going to be, in effect, the skeleton that is necessary, similar 
to-a conventional boiler in a separate housing. ‘Those are advantages 
regardless of who is paying for it. It is utilizing existing facilities 
to the best possible means. 

The additional labor cost of oper: ations certainly is chargeable to 
the reactor experiment and not to conventional operation. Mainte- 
nance costs we have put in at a fixed price. We are taking a certain 
gamble on maintenance costs. It is a calculated risk within our scope 
and judgment and we feel it is a reasonable risk. 

I don’t know whether that answers your question or not. 

Representative Houirimep. I think it does. I think it is probably 
based on good business judgment as far as you are concerned. 

What do you consider that you are contributing to the furthering of 
the art by this arrangement / 

Mr. GaLtacuer. You mean a financial value / 

Representative Houirre.p. What are you contributing? What is it 
that the AEC will gain by this arrangement so that it can be appli 
cable to the complete art of hay industry 4 

Mr. Gatiacuer. First, it is ny feeling and I might add that this 
is not indirect a tae. I spend some time on outside consulting 
work—that ore of endeavor was spent mostly in industrial plants in 
the general area. Industrial plants for process purposes are using 
steam to a great extent at the pressure and temperature conditions that 
can be furnished directly by the reactor. The Piqua conditions 
existing conditions—are, therefore, somewhat typical of what indus- 
try—a medium-sized industry—is normally requiring. If this 
concept can be established as being reasonably sound and economically 
sound, my thinking is that it is not going to wipe out fossil-fuel 
plants. It is going to supplement fossil fuel plants. Boilers or steam 
generators invariably wear out much faster than turbines, because 
their life is limited by State regulations and age is a function of that 
life, much more so than in the case of turbogenerators. That is what 
I had reference to here. Consequently, any industrial plants, ih my 
humble opinion, in years to come are going to have to replace boiler 
equipment and main turbogenerator equipment and use the steam di- 

rectly for process. I feel that this concept has a very definite applica 
tion and desirable application to that field. 

I think, that in establishing the safety of it, that it is not going to 
do any good to take one of these units out ts bury it in the wilder 
ness, and if it is only applicable to a wilderness, I ‘don’t think it has 
any application in the industrial field in this country. C onsequently, 
the type of area that we are talking about, which is an industrial area, 
to me Is a proper and appropriate proving | aac 

As to the use of it in foreign applications, I am not too good a judge 
of that. I think it has a 700d application there, but IT am not any 
authority. 

I might add that we are selling steam. I think we rate around 
or 17 for the volume of steam sold per year to industry. 
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Representative Hoirtetp. It is your concept that this reactor will 
be run continuously or intermitte ntly ? 

Mr. Gauiacuer. For an experiment, I don’t think it is going to 
be run continuously. We intended to try it at all load ranges up to 
maximum. We can regulate our other units so as to shift the load 
from the reactor to conventional equipment. We are not depending 
on the service to our customers on the basis that the reactor 1s going 
to produce anything. If the reactor is shut down in 1 minute’s time, 
we would pick it up on other equipment. 

Representative Horierenp. Mr. Toll? 

Mr. Toit. Mr. Gallagher, on your figure of 2.88 mills, do I under- 
stand that is based on what you consider to be a low cost of fuel 
fabrication? Turning to Mr. Starr’s statement at page 6, where he 
presents asa separate item the fabrication of 409 fuel elements, and 
he separates that from engineering oe construction of the reactor 


steam section, is this low cost based, or at least Mr. Holifield pointed 
out on a consider: _ lower mills aaa kilowatt-hour than presented 
he committ efore—is that cost based only on the fuel elements 

not on the research development 4 
Mr. Gautacuer. The 2.88 has no relationship to the cost of fuel 
elements. The 2.88 is what we know we would pay to produce a 


silowatt-hour with 900 pounds, 900° steam with the present fuel price 
that we have at Piqua, Ohio. This is the fossil fuel, or coal. 

Mr. Tourn. Your contract assures you, or states that is the ee 

you will have to pay for the steam produced from the reactor, is 
orrect ¢ 

Mr. Gattacnuer. Mr. Toll, we don’t have a contract. 

Mr. Torn, IT mean your proposed contract. 

Mr. Gantacnuer. The first draft of the AEC contract that was given 
to us for consideration, and which we cies not agreed upon, outlined 

at price which we had included also in our proposal. We estimated 

our proposal the number of kilowatt-hours that we reasonably felt 
his unit would produce under various and varying load factors for a 
year period. We deducted that amount as a presumed amount, 
vhich could be deducted—I want to correct that—from the $3,600,000 
of assistance for postconstruction research and development. 

Tou. If I could get back, please, to the 2.88 figure / 

Mr. GaLLacuer. Very well. 
Mr. ‘Tori. Does that mean that, regardless of the cost that the 
reactor actually produces the steam at, this is all you are proposing 
to pay for it? Is that correct / 

Mr. Gattacuer. That is what it is worth to us and that is what we 
ire proposing to ag 

Mr. Tou. Tf the reactor actually produces steam at 15 mills per 
<llowatt-hour, the A KC is going to underwrite the difference ? 

Mr. Gariacuer. That is right. Let us put it another way. If it is 
produced for 1.5 mills, we will still pay 2.88. That I don’t anticipate. 

Representative Houirrenp. Neither do the members of this com- 
mittee. 

Mr. Gatuacurr. No; I think that is correct. There are many things 
in this proposal which are a little difficult to rationalize quickly 
because we are given prices from AEC for processing and reprocessing 
costs which are not guaranteed. This second invitation asked for a 
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closed-end commitment, but the unit costs upon which we had to base 
such a calculation were not firm. 

Representative Hoxirrecp. We found that out during these hear- 
ings. 

Mr. Gattacuer. So did we, in a hurry, and we found it out before 
we submitted the proposal. We cannot guarantee what a commercial 
reactor experiment is going to produce : and we do not have any inten- 
tion of guaranteeing it. We don’t have the control over the design 
in the ultimate degree in this unit. 

Representative Hourriep. Who does that? 

Mr. Gatiacuer. According to the first contract draft AEC does. 
We disagree with that point. We feel that is the obligation of North 
American. 

Mr. Tout. May I ask another question, Mr. Chairman 4 

Representativ e Houirtevp. Surely. 

Mr. Tox. This 2.88-mill figure, again, that is based on the cost of 
conventional fuel in your area. 

Mr. Gautiacuer. That is correct. 

Mr. Toi. By way of contrast, the people in Chugach, Alaska, are 
talking in terms of costs up around 12 mills per kilowatt-hour that 
they are going to pay for the steam that comes from their reactor, 
ranging from 12 up to 16, I believe. Is the city of Piqua a good 
place for the Government to underwrite a reactor because the cost of 
conventional fuel would appear to be very low in your area 

Mr. Gatiacuer. Don’t misunderstand the w: ay I am going to say 
this, Mr. Toll. If you want to prove that you have a reactor that is 
economical for an isol: ated area, then go ahead without our proposal, 
We are not interested in Chugach, Alaska, or Timbuktu. We feel 
that we are located in an industrial area which is typical of these 
United States. We have a slightly lower fuel cost than the average 
which is 15 percent higher. But some fraction of that 15 percent is 
due to the fact that we are a certain sized plant, and can burn a low- 
grade coal. When our plant grows, we will lose some of those advan- 
tages. We are out to prove one thing or disprove it, whichever way 
it turns out. We feel that we have a typical set of conditions. We 
are in the distribution steam business. We are in an electrical supply 
scheme and a wholesale basis. We are in a typical industrial area 
These small reactors to be of any use whatsoever on a stationary basis 
are going to have to serve either small municipals or industrials of 
like capacity. No large utility system today is interested in a 40,000- 
size unit. 

Mr. Toit. With all respect to you, Mr. Gallagher, I am sure the 
city of Piqua has shown a very progressive and very forward-looking 
attitude in wanting to get into the atomic-energy business. But this 
subcommittee is examining it from the point of view of the use of 
Federal AEC funds as to whether or not there is not a similar com- 
munity located in Maine or in northern Minnesota or some other area 
which is more remote from the coalfields, perhaps. Would you care 
to address yourself to that, sir? 

Representative Price. That is a consideration for the AEC, 

Representative Horirrerp. I can present your presentation per- 
fectly and I think it is a good business position you are taking. But 
the fact that steam is used in processing, when that steam comes into 
the line it is no different when produced in an atomic reactor than 
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when it is produced in aa conventional reactor. The AEC is gaining 
nothing by knowing they can produce steam. They know that al- 
sady. 

Representative Price. They produce a lot of ste: um. 

Representative Horirrmevp. Yes; as well as hot air. I am thinking 
now of other devices, such as jet engines, and things like that. 

Dr. Srarr. There are really two problems in the development of 
these small reactors. One problem is a technical one. If the reactor 
is going to be developed, that has to be done some place. The loca- 
tion is not significant as long as it is within reasonable access to tech- 
nical people. 

Representative Hortrreip. Let me stop you right there. What do 
you mean, it is not significant? If this is going to cost 15 mills to 
produce—would you estimate what it would cost ? 

Dr. Srarr. Power from this on an independent powerplant with 
turbines and generators, I would say 18 to 20 mills. 

Re spresentative Horirrep. The AEC sells that for 2.88 mills. There 
isa clear loss of 17 mills for every kilowatt that is produced. 

Dr. Srarr. I don’t think they are quite the same numbers. If I 
might come back to this point 

Representative Hoxirieip. I would like to stick to this point, be- 
cause I think it is important. You relate the numbers properly. 

Dr. Starr. In the Piqua case, there is an existing turbine generator 
installation which the AEC does not have to buy for Piqua. 

Representative Hoxrrrietp. This is true in all other cooperative 
places. They either exist or they are putting them in. 

Dr. Srarr. Yes. So that the 18 mills as a power cost applies to a 
complete plant including turbines and generators. If you leave this 
out, then you are down to a cost which may be just, as an estimate, 
something more like 12 to 14 mills or in that range. The nuclear 
fuels we estimate for this reactor would run about 6 mills. That has 
to be compared with what Mr. Gallagher would have to pay for steam 
if we were to put ina steam plant. 

Representative Hortrrmetp. We are talking about the AEC making 
a deal to further the art at the least cost to the taxpayers. So now 
you have an estimated 20-mill cost of power. 

Dr. Srarr. 18 is what we estimate. 

Representative Houtrretp, Let us make it 18 mills. I am talking 
about including your fuel cost. You sell it for 3 mills. I will give 
you that point 12 of a mill for this computation. That would mean 
on every mill that is produced it would cost the AEC 15 mills. If 
the same plant was built somewhere else, let us say in New England, 
where kilowatts produced cost about 9 mills, there would be at least 
6 mills of that total price that could be cut down on the part of the 
taxpayers. 

Dr. Srarr. The numbers more properly would be more like the 12 
mills per kilowatt-hour for the steam. If you include the turbine 
and generator, the cost of steam in units of kilowatt-hour is more 
like 12 to 14 mills. That should be compared with whatever steam 
cost you are compensating against this. 

Representative Horrrierp. Aren’t you computing steam cost at the 
cost of the volume that would be used to produce a kilowatt ? 

Dr. Starr. Yes, so that in effect the amount of steam that would 
produce a kilowatt-hour, if you didn’t have to pay for the turbines 
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and generators, would run somewhere in the range of 12 to 14 mills. 
If you found a location which was willing to pay that much for 
steam, then from an economics point of view, this might make a bet- 
ter business arrangement. 

Representative Hontrretp. There are several of those locations. 
We have already had the Wolverine people in and they don’t know 
exactly what they are going to pay. We have had some of these 
other co-ops in that. believe they have a firm price, all of it up around 
9 to 12.5 mills, which they plan to pay. So we do have those ex- 
hibits. 

Dr. Srarr. I would not question the fact that there may be other 
locations. The point I think that should be made clear, however, 
is that there are two general problems again. One is this technical 
problem which I started to speak about, which involves building a 
plant of this type, and carrying through its development, and the 
other has to do with the framework in which this is done. I think 
it is the feeling of most of—generally not only the people in the devel- 
oping end of this business, that the development of a framework of 

power utility of some kind is apt to be more productive than just 
a laboratory type of development in an artificial atmosphere. So I 
think we co recommend that wherever such developments are 
conducted, that there be a utility-operating atmosphere associated 
with it. Whether the location is Piqua or elsewhere is another mat- 
ter. But the contribution of an operating framework in which to 
develop these reactors, I think is a productive contribution to the 
program. I think this was the only point I wanted to make. 

Mr. Gatiacuer. Congressman, may I get back to this a little bit? 

Representative Horrrreip. You may proceed. 

Mr. Gatracuer. Since our original proposal, fuel costs have 
changed about this unit to some extent because the enrichment 
changed from 3 percent to 1.8, and there were some other changes in 
calculation by North American. But substantially we are in the 
same area. At that time we computed that the excess charge for 
energy production cost was 5.563 mills. That was deve loped on the 
basis of additional eetne labor, $81,000; operating materials and 
supplies of $84,000; maintenance which was a big question mark 
$50,000 ; or $215,000 cost, less fuel. 

When we added the fuel, we came up with this 5.563 that I men- 
tioned. We then had a breakdown reading this way: The excess 
operating and maintenance cost per kilowatt-hour would then be 
2.488 mills, plus an additional fuel cost of 3.025 mills, and we were 
rash enough to guess at 10 times present insurance costs and stated 
that as an insurance charge of 0.05 mills or a total of 5.563 mills. 

Now, on our basis of depreciation, we attempt to write off a plant 
on the basis of 20 years. On the basis of a 3-percent interest rate, 
20-year amortization, $200 per kilowatt and a 50-percent load factor, 
we come up with an amortization charge of 3.112 mills per kilowatt. 

In a reactor plant which represents half of that, if those figures 
on that basis are reasonable, then you would come up with equipment 
that for the steam half only—and we are furnishing the turbogen- 
erator equipment—you would have a little over 1.5 mills, or say 1.6 
mills amortization charge. If you put this reactor plant at some 
other location, where you didn’t have the turbogenerator units, you 
would have to pick up an additional amortiz: ition ch: arge, if the plant 
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was good for 20 yea and I don’t know what an experimental plant 
would be on a tec aie al or economic basis—of at least 1.8 mills. If 
you cut down the amortization time you are going to run that rate 
up, So that actually you are not going to have any savings. 

The difference in operating cost is somewhat in the control of AEC. 
We feel very strongly that we don’t need these many men. From 
all the information we could find it seemed that everyone wanted to 
be extremely careful, they wanted double operators on a board, which 
from an operating engineer’s viewpoint I don’t think much of. Two 
heads are not better than one in an emergency. You don’t know which 
one is going to take over. But those are the things which would 
work out. 

That cost could gradually be reduced with reasonable and adequate 
safety precautions. But actually we are not talking about 2.88 mills 
in comparison to 1.8 cents per kilowatt-hour or 18 mills. That 1.8 
cents that Dr. Starr is talking about is if you had to build a complete 
plant. 

We have another point in Piqua. If this reactor won’t produce 
400- pound steam at 550°, we can utilize the steam at 175 pounds 
saturated conditions because of our steam distribution sales. If you 
put that into a complete plant in some other location and they could 
not produce 400-pound steam, you have a turbine that ? not going 
to work too well under those conditions, and you are going to have 
a fantastic electric gener: ition rate, 

Mr. Toit. This price of 2.88 mills is based upon your current cost 
of obtaining steam and using conventional fossil fue ‘Is, is that correct ¢ 

Mr. Gatiacuer. That is correct at 900 pounds and 900 

Mr. Tour, Have you found over the last 5 years a substantial in 
crease in the cost of your fossil fuel ? 

Mr. GauLacuer. I stated that we had a freight increase of 60 per 
cent. Over the last 5 years, our price has varied from 22 to 24 cents 
per million B, t. u.’s. 

Mr. Tou. Has increased by an overall percent of maybe 20 per 
cent. 

Mr. GaLLacuer. That is 10 percent. That does not hold good. We 
buy distress coal. 

Mr. Tou... If your reactor is not going to be in operation for another 
5 years, would it seem reasonable to pay something more than 2.88 
mills? 

Mr. Gau.acuer. I would say it would depend to a great extent. If 
we are going to start negotiations on that basis, taking everything 
else into consideration, we would have no objection to paying the 
going price at that time. 

Representative Price. You estimate that in your conventional cost 
there would be by 1967 a rise of almost 40 percent ? 

Mr. Gatiacuer. That is right. 

Representative Hoxtrreip. The Chair is forced to recess to answer 
this rolleall. It should take us about 20 or 30 minutes. 

(Brief recess.) 

Representative Horirrerp. The committee will be in order. You 
may proceed with your statement, Mr. Gallagher. 

Representative Price. We have determined now, Mr. Gallagher, 
that this 2.88 is based on your existing fuel cost. 

Mr. Gatiacuer. Yes. 
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Representative Price. In your own statement you indicate that 
your conventional fuel cost, 10 years or even 5 years from now, would 
be about 40 percent higher. 

Mr. Ga.uacuer. That is right. If this same curve was projected, 
then we would arrive at a higher fuel cost. We have no way of 
knowing what is going to happen to price cycles but we assume it is 
not going to go down. 

Representative Price. I thought you said you were putting your 
own money into the reactor project. What you meant to say was 
that you were putting your own money into the conventional plant. 

Mr, Gauiacuer. We are furnishing existing facilities which pro- 
vide all of the conventional facilities. 

Representative Prick. You are furnishing the existing facilities. 
You mean you are not building a new generating plant. 

Mr. Gatiacuer. No. 

Representative Price. What are you furnishing financially ? 

Mr. Gautacuer. You mean what additional financial expenditure 
are we going to make ? 

Representative Price. Yes. 

Mr. Gatiacuer. We don’t anticipate to purchase any new equip- 
ment for this reactor. 

Representative Price. Do you call this a little of the creeping 
socialism that we heard so much aint ¢ 

Mr. Gatiacuer. I would not say so. The fact that a fellow has a 

car and can transport you down to the office, you would not. want him 
to go out and buy another car just so you could say he bought a ear. 

Representative Price. | probably would not say so, but there are 
other people who cry creeping socialism about anything i in which the 
Government participates. 

Mr. GatiaGuer. There are many risks and intangibles in this thing. 
Weare providing operating experience. Weare providing the frame- 
work of a utility and the acquisition of data and we certainly are 
going to have some risks that we cannot foresee to some extent. 

Representative Price. How did you happen to get into the pro- 
gram? What encouraged your city to come into the program ? 

Mr. Gatiacuer. We felt that the future conditions that we were 
going to have to evaluate—this is from a selfish viewpoint now—of 
the power industry, we were certainly going to give serious consider- 
ation to nuclear power as advancements were made in that field. We 
feel that firsthand knowledge is much better than second- or third- 
hand knowledge. We went into it, and I can tell you this quite 
frankly, on the ‘basis that we wanted to ac quire all data for evaluation 
purposes and at that time, which was prior to the invitation—second- 
round invitation—we didn’t think that there was much chance of a 
plant now or 10 years from now going into Piqua even on an experi- 
mental basis, as I stated in my report. However, we do feel that this 
field is going to advance much more rapidly if it is properly handled, 
and if adequate experimental units are put in and information de- 
veloped, and consequently from a selfish viewpoint we wanted to be 
in a good position to evaluate it, and we felt as we were eee 
these different types of reactors that this one provided steam of : 
quality and condition whereby Piqua could do much to assist this 
program, one which we were vitally interested in, both from the 
utility and a general viewpoint, because we had equipment that 
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could utilize that steam to the best advantage and with the minimum 
of overall expense irrespective of who paid for it. 

I might add that any way you look at it, the people of the United 
States are going to pay for this program. If utilities operate with 
an excessive cost without any backup from the Government, it is going 
to have to be reflected in one way or another in rates. So we merely 
get to the question of whether individual groups of citizens are going 
to pay for it, or whether it’ is going to be paid for on the overall 
composite basis by the larger group of people, the entire composite 
group. 

Representative Horrmerip. Would the gentleman yield? I am 
very interested in this argument. I used the same argument for the 
Gore-Holifield bill exactly. 

Mr. Gatiacuer. | am not too familiar with the Gore-Holifield bill. 

Representative Price. [I was about to make the same comment, that 
it sounded like a good argument for the Gore-Holifield bill. 

Representative Honirrenp. I recognize you as a very astute busi- 
nessman, and I want to pay a compliment to you for your mental 
processes. They are so like mine, 

Mr. Gat acuer. That is complimentary. 

Representative Hotirietp. It is complimentary to me. 

Mr. GaLttacuer. It is complimentary to me. 

Representative Horirrep. We members of Congress are not sup- 
posed to be very astute businesswise. We are always throwing 
money away, and we are frequently referred to as the spenders, and 
so forth. I am very much pleased with the gentleman’s process of 
logic. 

Representative Prick. Mr. Gallagher, in your project, if it is car- 
ried out, the AEC will have put a tot: al of $7,510,000 with $3.5 mil- 
lion for preconstruction research and development, and $4,010,000 for 
construction of a reactor. They would put that amount of money 
into it. Then, eventually, there would probably be a waiver of fuel 
use charges, amounting to about $625,000, 

I wonder if you or Dr. Starr could give me some idea of what the 
cost will be to the AEC after you begin operation and they take up 
the difference in the actual cost of production of kilowatts as against 
the contract price of 2.88 to your organization ? 

Mr. Gatitacuer. Mr. Price, may I say this. This $3.6 million post- 
construction research and development money that you are talking 
about is the maximum of assistance at the present state of affairs. 
Again we are in the process of negotiation. I sincerely believe that 
if this project is reasonably successful, many of these estimates are 
extremely conservative in nature, and it does not follow that the 
gross cost is going to be that high. There is no guaranty that it is 
not going to be up there either, because it is experimental. 

If you will pardon me, I would like to suggest that I complete this, 
because I think we state some other things. 

Representative Price. I wanted to get some estimate of what the 
difference could possibly be between 2.88 and probably 13 or 12. 

Mr. GALLAGHER. On a conservative basis, we estimated that we re 
going to generate a number of kilowatt hours, which I can look 
here, which amounted to about seven hundred thousand dollars odd 

Representative Pricer. Per year? 
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Mr. Gauiacuer. No, I believe that was the total. $725,000. That 
was based on producing 247,850,000 kilowatt hours of electricity. It 
was based on running the unit, I believe, substantially less than 50 
percent average rating, anticipating difficulties. That is for a 5-year 
period. 

Representative Price. So the $725,000 is for a 5-year period or for 
a 5-year period annually / 

Mr. Gatiacuer. For a 5-year period’gross. It is perfectly possi- 
ble with a good operating record to double that amount of production. 
It could go up to twice that. We have taken a conservative vo 

Representative Price. I think it is a very interesting point. I do 
not know whether we have gone into any project just exactly like this. 
Actually you don’t put any financing into this project at all, do you? 

Mr. Gatuacuer. Actually what we are putting in is the equity and 
value of the existing plant. 

Representative Price. But you already have the plant there. What 
sort of generation system do you have now? What will happen to 
that generating system ? 

Mr. Gautiacuer. That remains intact. 

Representative Price. Not the generating system. 

Mr. Gatiacuer. The entire plant remains intact. What will hap- 
pen to our cost ¢ 

Representative Pricer. No, your steam plant that supplies the 
energy for your generation. 

Mr. Gauiacuer. I am not sufficiently optimistic to think that in a 
five year program that this reactor is going to firm up anything. Our 
existing units will firm up the reactor rather than the other way 
around. Our existing plant will remain intact. If we have trouble 
on the reactor, and we anticipate that, we shut the reactor down and 
we carry our load on our conventional equipment. 

Representative Pricer. As far as I can see, it is an interesting ex- 
periment where you tie this reactor into existing facilities. That 
would be proving one thing that maybe some of the others are not 
proving, that you can do it. Most of the other programs that we 
have heard about have specially built equipment for the generating 
plant to fit in with the reactor. You are going to fit the reactor into 
existing facilities. 

Mr. Gatiacuer. That is right. That to me is most important. 

Representative Hortrretp. We are paying more than 2.88 mills for 
power down at Oak Ridge in a steam plant owned by the ¢ rovernment 
which is an auxiliary steam plant to the TVA power and the OVE( 
power. This would operate just as well down there. They could turn 
the steam into their turbines there on a limited basis just the same as 
your place. 

Mr. Gatiacuer. I do not have much control over that, do I? 

Representative Hortrreip. No, you don’t. 

Mr. Gauiacuer. I am not familiar with those conditions. 

Representative Hoxirrep. We are comparing to see what the Gov- 
ernment gets out of this matter. We are just making a comparison. 
We were told by Mr. Strauss that we did not want to have any reactors 
built. That we were going out and get them built by private industry. 
We were not going to use the whole concept of the Government doing 
penne like this, as creeping socialism, and a few other things like 
this 
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Representative Price. This is galloping. 

Representative Horrrretp. It is steaming. Let us go on with your 
statement. 

Mr. Gauiacuer. All right. The selection of Piqua, Ohio, as a site 
for this demonstration nuclear powerplant represents a special chal- 
lenge in achieving economically competitive power inasmuch as con- 
ventional power costs at Piqua are lower than in most moderately sized 
industrial and utility plants in coal-burning areas of the United States. 

Representative Honiretp. Why do you say that, when the result 
of this reactor will be what it is, regardless of the fact whether it is 
in a low-cost power area or a high-cost power area? The reactor will 
be operated in the only way it can be operated. 

Mr. Gauiacuer. Mr. Holifield, may I answer you this way? In the 
first place, we are rather proud of our operating record. We are 
operating for a small plant. 

Representative Horirrecp. I think it is a remarkable operation if 
you are producing power at 2.88 mills in a small plant. 

Mr. Gatnacuer. That is fuel cost, not total production cost. Our 
total production cost, including administrative and all associated 
expenses, runs consistently between 6 and 6:5 mills. That is less capi- 
tal investment. That is production cost. We think that because we 
are economy minded, because we have been able to achieve these results, 
because we have been able to advance the technology on conventional 
equipment, and we have specific cases that we can mention on that, 
that we can do the same thing with this unit. I think that is what 
we are after, to find out what is the lowest production cost that you 
can get out of this type of reactor which will apply to moderately 
sized plants. 

Representative Price. With conventional equipment. 

Mr. Gauitacuer. With conventional equipment, that is correct. 

Representative Price. When you say that, you don’t anticipate 
reequipping your generating plant with different heat exchangers, 
turbines ? 

Mr. Gatiacuer. No. 

Representative Prick. You would use the existing equipment ? 

Mr. Gauuacuer. Yes. May I emphasize this, that feed water heat- 
ers that you are going to need with this reactor are conventional 
equipment we have. Boiler feed pumps we have. We have every- 
thing but the interconnecting pipe and the basic reactor itself. 

Representative Price. I would assume you would, but when you 
say you are going to hook this reactor up with your conventional 
equipment 

Mr. Gattacurr. We are going to put it in a separate building and 
tie it in with an underground steam line and do all pumping of the 
return condensate and feed water heating and treating in the con- 
ventional plant. 

Representative Hotirietp. You may proceed, please. 

Mr. Gatiacuer. The selection of a low fuel cost highly industrial- 
ized steam-electric generation area for the purpose of testing the 
commercial feasibility of the OMR will in the event the test is suc- 
cessful establish without question the suitability of this unit from 
the safety and economic aspects for large areas both within the United 
States and abroad. 
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It is reasonable to assume on the basis of published data that one 
of the first small-sized plants on a commercial basis will be an or- 
ganic reactor, and it is the writer’s firm conviction that the selection 
of Pi iqua as a location for the commercial testing of this reactor type 
is extremely logical because Piqua has steam conditions which are 
practically identical with those which will be produced by the 
organic reactor. 

Representative Price. May I interrupt, please / 

The reason I interrupt is because twice you referred in those two 
paragraphs as “the selection of this area’ ‘and “the selection of Piqua 
as a location.” I assume you had made application and it was ap- 
proval of your application in this area, rather than a selection or did 
somebody select this area ‘ 

Mr. Gatiacuer. If anybody did, Iam guilty of it. 

Representative Price. You used the word § ‘selection,” so I wanted 
to be sure. The AEC did not go out and select or promote this 
project, did they ¢ 

Mr. GautLacuer. Emphatically not. 

Representative Hotirietp. We got that point clear. 

Mr. Gautiacuer. Piqua is also a supplier of steam service to indus- 
try and many questions have been raised as to the suitability of 
nuclear power for this type of installation. The cost of the commer- 
cial testing of the organic reactor will be at least as low, and possibly 
lower, than any other place in the United States, and further, it 
would then have been tested at a typical industrial location in the 
manufacturing center of the United States. 

Summary of Piqua proposal: As the present steam conditions at 
Piqua are such that they can be substantially duplicated by the OMR, 
the required investment can be held to a minimum. Very few plants 
could offer the advantages of Piqua for the commercial testing of 
the OMR. It is planned to install this reactor in a separate building 
approximately 400 to 600 feet from the main powerplant, and to 
connect the reactor to all conventional equipment by underground 
steam and condensate lines. The control board would be in the 
main generating plant, and consequently, the reactor plant would be 
remotely controlled from the main station. 

In substance, Piqua is proposing to furnish all related conventional 
equipment without charge, operate and maintain the reactor without 
profit, provide field construction supervision, and to perform liaison 
work pertaining to actual construction between AEC and NAA, It 
was proposed that AEC pay for the furnishing and installation of the 
reactor and its associated equipment, which equipment would be fur- 
nished and installed by the city of Piqua at the expense of AEC, 

In respect to the postconstruction research and development pro- 
gram it was proposed that AEC contribute an amount to equal the 
excess charges associated with nuclear generation. 

Representative Hortrrenp. That would be in substance m: aking up 
the gap between the actual cost of production and the 2.88 mills. 

Mr. Gatiacuer. That is correct. 

Representative Hoiirietp. You may proceed, 

Mr. Gatiacuer. Piqua would absorb the fuel cost equal to that 
which would be encountered in a conventional steam generating unit. 

AEC would, therefore, be faced with a minimum of expense for 
both materials and services associated with the acquisition of adequate 
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data and operating experience on a promising type of small plant 
reactor. 
RESUME OF NEGOTIATIONS 


On September 27, 1956, AEC authorized negotiations with Piqua 
and also authorized extension and modification of its contract with 
Atomics International for the development of reactor components, 
including a fuel element for the Piqua project and other preconstruc- 
tion research and development work. 

A three-party meeting was held in Schenectady operations office on 
October 9, 1956, for the purpose of negotiating a contract. As a result 
of this meeting, a contract draft was prepared by AEC and submitted 
to Piqua and North American for consideration, Subsequent meet- 
ings were held between Piqua and Atomics International, and also on 
March 28th and 29th, a three-party meeting was held at AEC head- 
quarters in Schenectady. 

These meetings developed certain basic points of differences in 
regard to the completion of a contract, which differences are yet to be 
resolved. 

We believe the fundamental principles which must be incorporated 
in any contract which Piqua can enter upon are as follows: 

|. A firm schedule both on the research and development. program 
and the construction program must be established at an early date in 
order that Piqua may properly establish its anticipated labor and 
materials costs 

These schedules must be integrated with the OMRE performance 
schedule, 

. Piqua’s financial responsibility must be limited so that its munici- 
pi al power system is not jeopardized either by financial responsibility 
for construction of the reactor nor by postconstruction commitments, 
In connection with our postconstruction commitments, Piqua’s obli- 
gations to operate this plant must be limited to that which can be 
per formed by funds available under this contract. 

AEC has been desirous of having Piqua, in accordance with its 
proposn, act as the prime contractor. In connection with this ar- 
rangement, AEC is quite willing to make payments directly to NAA. 
However, this still leaves Piqua with the financial responsibility for 
this project, and therefore, the legal question arises as to whether or 
not such an arrangement can be entered upon by Piqua under the Ohio 
constitution. 

Mr. Tou. Mr. Gallagher, could you or your counsel amplify on 
that legal problem ? 

Mr. Ganttacurr. Yes. Would you prefer to do that? 

Mr. Winson. I believe it is article 8, section 6, of the Ohio constitu- 
tion, which has a provision in it to the effect that a city cannot lend 
its credit to the benefit of any person or organization, and the de- 
cisions of the Ohio Supreme Court under that particular section are 
conflicting. At this point we don’t have any clear-cut opinion as to 
Whether or not this arrangement could continue. In other words, 
it has been our contention in negotiations with the AEC that this 
problem, if it is a problem, could be eliminated by a contract directly 
between the AEC and North American for the construction. 

Representative Honirretp. So you do not expect to contribute any 
knowledge to the AEC in regard to the construction of the reactor ? 
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Mr. Wiison. Yes, we do. Mr. Gallagher, during the process of 
negotiation, has offered to AEC to act as agent or in any other way 
which would be workable. 

Representative Hotirierp. But Mr. Gallagher has no background 
of experience in nuclear reactor construction, has he? 

Mr. Wuson. I would tlavi to ask Mr. Gallagher that. 

Mr. Gatiacuer. The answer is no. 

Representative Honirretp. You are depending, Mr. Gallagher, upon 
North American to supply you all the technical knowledge and direc- 
tion as to design, fabrication, modification and completion of the 
reactor part of this project. 

Mr. Gatiacuer. Substantially that is correct. I might say this in 
relationship to conventional equipment. We would have more de- 
tailed specifications on conventional equipment than nuclear, because 
we are not capable of writing them on a nuclear unit. However, on 
“ie exchange equipment and pumping equipment of heavy liquids 

I do have experience on that. I do feel on the pumps and the heat 
exchange equipment that we have an operating background which 
can be of assistance to North American. 

As far as the reactor body and the reactor proper goes, we bow out 
completely. 

Representative Horirretp. You say you have had experience ? 

Mr. Gatiacnuer. At the Mercury plant at Schenectady. 

Representative Horirretp. Pumping what / 

Mr. Gatiacuer. Mercury in the mercury condensor unit. 

Mr. Wuson. For the record, I would like to make a correction. It 
is article 6, section 8, and not article 8, section 6, as I stated. 

Mr. Touu. I would be interested if you would make a study of the 
possible effect of the bill which Mr. Price and Senator Anderson have 
introduced which provides for Government indemnity and limitation 
of liability of licensees and contractors in this program. This would 
have the effect, perhaps, of limiting the financial responsibility of 
Piqua and perhaps removing this obstacle. 

Mr. Wirson. That might be an answer to that particular problem, 
although I am not at all familiar with that bill. 

Representative Hontrretp. Had you planned to assume the insur- 
ance cost of this reactor ¢ 

Mr. Wirson. We are still negotiating that point. 

Representative Price. Has any contact been made with regard to 
indemnity ? 

Mr. GauuacHuer. Has anv contact been made with us with regard to 
indemity ? 

Representative Pricer. Yes. 

Mr. Garttacuer. No. I might state that our proposal stated that it 
was dependent upon a satisfactory solution of the public-liability prob- 
lem as one of the contingencies. 

Representative Price. No one has been in contact with you inform- 
ing you what the premiums might be ? 

Mr. Gatiacuer. None whatsoever. May I say that I went to Hart- 
ford, Conn., when I was in the general area. and T used to be associated 
with the Travelers and I went in and talked to them and acquired what 
information I could from private sources. It was still very much up 
in the air, and actually nothing was very specific and I did not gain too 
much by the contact. 
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Representative Price. Now they have reached a point where they 
would quote a figure to you and I was wondering if they had a figure, 
and if you knew what the project might cost you in the way of an in- 
surance premium. 

Mr. GatLacuer. We have no figures at all. 

Representative Price, Could we have some comparable figures? 

Representative Horrmme.p. In order to get this point cleared up, 
what is your present plant kilowatt capacity ¢ 

Mr. Gatiacuer, 33,000. 

Representative Honirietp. I suppose you are carrying insurance on 
that p cont ¢ 

Mr. Gatnacner. Yes; that is correct. 

Representative Horirimtp. What is your annual premium ? 

Mr. GaLtnacuer. It is an $8,000 payment for 3 years, so it is $2,700 
or S2,800 a year. 

Representative Hovirrenp. The indemnity bill of Mr. Price and Mr. 
Anderson provides that up to the first $50 million the private insur- 
ance companies will furnish this insurance at a cost of $250,000 annu- 
ally. 

Representative Price. It is not the same in every case. Would you 
pick a figure of $100,000 ¢ 

Representative Hontrrep. I was going to give it as the bill states. 
There might be some variance in the amount but the only figures that 
I know of that are given are the $250,000 annual charge for $50 million 
worth of casualty insurance. You would want more than $50 million 
worth of casualty insurance on this, would you? 

Mr. Gautnacuer. I would like to point out this situation that I did 
cover in the latter part of this report. In this case the reactor is to be 
installed by North American and the title is to go directly to AEC 
We still have liability problems, but until this contract is worked out 
it was very diflicult—I think it would be difficult to find out exactly 
where we stood. That was one of the questions I posed with the Trav- 
elers Insurance. 

Representative Hontrreip. Personnally if the reactor belongs to the 
LEC, it would seem to me that they would have the burden of insur- 
ance on it. 

Mir. GALLAGHER. That is my understanding. 

Representative Honiirerp. But if it is determined that it would 
be your liability, and vou are now paying $2,700 a year for $33 mil- 
lion 

Mr. Gaunacurr. Correction; 33,000 kilowatts of capacity and 
million dollars limit on liability. 

Representative Hottrreip. Very well, This would produce how 
many kilowatts? 

Mr. Gannacner. 12,500. 

Representative Horirmtp. About 30 percent of that. So to cut 
down to $2,700 a year to a third, that would be about $900 annually 
on 1250 kilowatts. You are faced with adding this 1,250 kilowatts 
with a lability for insurance. If you take the first $50 million from 
private insurance of $250,000, let us say you have an extremely safe 
plant and cut down that to $100,000. ¢ ‘ould you assume that type of 
Insurance ¢ 

Mr. Gautacuer. Definitely not. 
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Representative Horirretp. What would you expect the AEC to do? 
Would you expect them to sell you the first million dollars at private 
insurance rates, and then take everything on that up to $500 million, 
which is the liability which the Government plans to carry on some 
of these reactors ? Do you know what the first million would cost 
you in private liability ¢ 

Mr. Gatiacuer. No; I don’t. Frankly, I don’t think I am ina 
position to make a statement as to what I would think would be de- 
sirable to the situation until the overall problem was evaluated and 
was also concluded on the basis of contract negotiations. In other 
words, there are other factors which are variables in here, too. Defi- 
nitely we would not plan on assuming any such abnormally exorbitant 
insurance charge. 

tepresentative Horirrecp. If you are going to assume any insur- 
ance charges at all, and you want to keep your cost structure the way 
it is, you would not want to assume any more than your normal 
liability-insurance rate. 

Mr. Gautiacuer. That is substantially correct. 

Representative Price. I think you have already hit the point I want 
to hit. I want to bring out the point that on these types of projects, a 
reactor with the major hazard involved will be Government-owned. 

Mr. GAuiaGuer. That is correct. 

Representative Price. The indemnity problem to all intents and 
purposes does not prevail except I think it is a subject matter we 
should explore pretty thoroughly. 

Representative Horirrenp. “Lf you take over the operation of it, 
the ele ~ nt of hazard is directly connected. 

Mr. Gattacurr. We have contingent liability. 

Representative Horirienp, It is directly connected to operation. If 
there is faulty operation, that is laid at your door. I can see where 
the AEC, on the other hand, might say why should we insure some- 
thing in which we have no control over the operation. 

Mr. Gatiacurr. To put it mildly, there are quite a few problems 
on this insurance phase. I think, although we say that AEC in retain- 
ing title would hi: foe substantially the responsibility, ° yet if any dam- 
age arose and it was contended that it was faulty operation, we 
would also be subject to suit and defense. North American as the 
builder of the equipment could also be a defendant in the suit, and 
we get into a rather complex problem. 

Representative Horirrerp. How large is the city of Piqua, Ohio? 

Mr. Gattacuer. Approximately 18,000 people. 

Representative Ho.irmip. Is this plant located within the city 
limits of the city in an industrial area? Are there additional towns 
within a radius of 50 or 75 miles? 

Mr. GaLLacuer. Yes. Troy, Ohio, is approxim: itely 8 miles south. 
Covington, a town of about 3,000, is about 7 or 8 miles east. Sidney 
is 12 miles north and has a ical ition similar to Troy of about 12,000. 

Representative Houirietp. You have quite a population then within 
the radius of 50 miles. 

Mr. Gatiacuer. Definitely. 

Representative Hotirieip. Maybe up to half a million. 

Mr. Wirson. It would include the city of Lima, the city of Dayton. 

It would get within 20 miles of Columbus. It would be close to 
Richmond, Ind. 
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Representative Horirretp. How far are you from the Air Materiel 
Command ¢ 

Mr. Wirson. About 30 miles. 

Representative Horirtecp. Has the Reactor Safeguards Advisory 
Committee looked at the general plan, Dr. Starr 4 

Dr. Starr. There has been no review of the Piqua plant, but there 
has been a review of the organic moderated reactor experiment which 
is very similar prior to its ‘installation at the reactor testing station. 
In general the reaction of the committee has been quite favors able. Of 
course, prior to any work on the Piqua plant installationwise, there 
would have to be a further review by the committee. 

Representative Horirretp. This type of reactor generally is not so 
likely to have excursions. 

Mr. Srarr. One of its basic characteristics is supposed to be its in- 
herent safety. We believe that the analytical and experimental 
work to date verifies this. This will be better known after the re- 
actor experiment operates at Arco. 

Representative Horrrrerp, You are depending quite a bit on that 
experiment at Arco for your design backup, I suppose. 

Dr. Starr. Yes. We are depending upon it to check the validity 
of the calculations that have gone into the plant for Piqua. 

Representative Hontrretp. You are doing that under contract with 
the Commission. 

Dr. Srarr. With the AEC; yes. 

Representative Hortrrerp. But the cost of that particular contract 
does not apply to this estimate here for research and development. 

Dr. Srarr. No, it does not. 

Representative Horrrmtp. How about the Santa Susana plant? 

Dr. Srarr. That bears no relationship to this particular operation. 

Representative Horttrretp. This type is completely different ? 

Dr. Srarr. Yes, sir. 

Representative Hortrrerp. The techniques that you have experience 
with in that plant are not applicable ? 

Dr. Srarr. No. 

Representative Hortrrerp. But there is certain general experience. 

Dr. Srarr. Operating and maintenance skills which are developed 
which are applicable to both plants. But our primary experience on 
this type of plant will be at the National Reactor Testing Station. 

Representative Horirrenp. What kind of containment shell do you 
plan for this plant ? 

Dr. Starr. This type of plant in our opinion does not require any 
major containment shell which is customary with the water-type 
plants. The installation at Arco does not have a containment shell. 
It is, however, considered adequately safe. If the experimental meas- 
urements which were made on that machine verify what we have 
found in the laboratory up to date, then there should be no need for 
a containment shell of any special characteristic at Piqua. 

Representative Horirieip. In your opinion, could this type of plant 
be extr apol: ated to an economic plant of a large size ? 

Dr. Starr. Yes. We have studied this plant and are studying it 
now in the range of 100 megawatts to 150 megawatts, and it looks very 
favorable at that point. 
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Representative Hortrrevp. What other value do you get out of this 
in experience? Is this the type of reactor that is applicable to a mer- 
chant ship? 

Dr. Srarr. The particular concept which is being developed for 
Piqua will be with some modifications applicable to a merchant ship. 
It is about the right size, and it has the same characteristics that 
make it a low maintenance and safe installation for a municipal 
installation like Piqua that have the same values in a merchant vessel. 
It uses ordinary steel, it has low pressure, it is the kind of thing that 
we hope can be maintained at sea. It is this type of characteristic 
which we think will make it applicable also to merchant vessels. 

Representative Price. Dr. Starr, in your presentation you have 
listed among your conditions as a proposal item No. 3 which was an 
unchanged AKC attitude regarding safeguards. What do you mean 
by that? 

Dr. Srarr. At the time the proposal was made, we made estimates 
concerning the construction characteristics involving things like safety 
mechanisms, layout of the plant, and the like. We have worked with 
the Atomic Energy C oe and the Reactor Safeguards Com- 
mittee for many years, and we believe we understand what they gen- 
erally require for an adequately safe plant. If, however, something 
were to come up in the way of a policy change, which would require 
twice as many control rods or twice as many safety rods, then the 
increased cost of this would have to be added to the cost of the instal- 
lation which was proposed. So this whole question of policy in effect, 
if the general tenor of the safeguard criteria doesn’t change, we believe 
the design as proposed for Piqua is adequate. If they do change, 
and we have no control over this, then we may have to have much 
additional cost. 

Representative Price. I notice also in your proposal one of the 
conditions was No. 4, the provision of appropriate insurance coverage. 
So you thought about that at the time of the proposal. 

Dr. Srarr. Yes. As a manufacturer, we are very much concerned 
with the product liability. We normally carry this type of thing. As 
you know, there has been very much discussion about the fact that 
no matter how much one covers the operators of such a plant, the 
manufacturers at least in this country still carry a liability. 

Representative Price. Were you thinking here in the proposal of 
the North American end of it, or the overall project, or the commu- 
nity also? 

Dr. Starr. No, we were thinking about our company only in this 
particular proposal. We understood that Mr. Gallagher in his pro- 
posal to the AEC would incorporate the requirement for insurance 
coverage. 

Representative Price. Has your company requested the nuclear in- 
surance group for any rates concerning the project ¢ 

Dr. Srarr. Yes, we have. We have not yet received a completely 
resolved answer on this. 

Representative Prick. But you are negotiating on the insurance 
problem ¢ 

Dr. Starr. We are discussing with the overall insurance group the 
possibility of coverage for us on product liability. 

Representative Price. Thank you. 

Representative Hortrretp. You may proceed. 
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Mr. Gattacuer. General summary and recommendations: At the 
time of the Piqua proposal it was contemplated that the OMR at 
Piqua could be in service late in 1959, or early in the year 1960. It 
now appears that even without further delays that the starting up 
date has been back approximately 17 months, and unless adequate 
authorization is initiated at once, the startup date may be further 
delayed. 

The delay in the startup date has been due to the delay in the initia- 
tion of the separate research and dev elopment program, approved at 
the same time as the Piqua proposal, by AEC. It is, therefore, recom- 
mended that the OMR research and dev elopment program schedule be 
established on a firm basis, and that AEC authorize Atomics Inter- 
national to expedite the R. and D. schedule to the end that an early 
and realistic date be established for commercial operation of the 
OMR. 

It is also recommended in order to avoid conflicting legal require- 
ments by AEC and by the Ohio Constitution as it affects municipal 
contracts, that AEC enter into a contract directly with Atomics Inter- 
national. AEC is to take title directly from Atomics International to 
all items furnished by Atomics International, and AEC controls the 
research and development program, initial starting date of the reactor, 
and approval of all plans, specifications and arrangements per con- 
tract draft. That was furnished to us by AEC. AEC, and to some 
extent Atomics International, will, therefore, control the operating 
period and performance, and consequently there appears to be no logi- 

cal reason to the writer for having Piqua involved in these contrac tual 
arrangements. 

It is recommended that AEC enter into a contract with Piqua at 
the earliest possible date for all items and services which Piqua is to 
furnish in accordance with its proposal, and in this connection it is 
recommended that such contract establish that Piqua is to provide 
the services of a resident engineer to supervise construction and per- 
form all liaison work pertaining to the actual construction between 
AEC and Atomics International. Piqua should also be provided with 
data on all equipment and be permitted to suggest or recommend 
changes in equipment or arrangements when Piqua feels that such sug- 
gestions will improve the overall operating or maintenance costs. Al- 
though Piqua does not contemplate or intend to assume financial obli- 
gations in excess of those normally assumed for conventional genera- 
tion, it is anticipated that successful contract negotiations can be 
concluded within a reasonal period. 

We urge that this committee give its approval to the Piqua project 
which is, in our opinion, most worthy of such approval. 

We thank you for your time and attention. 

Representative Horirrep. Thank you for your statement, Mr. Gal- 
lagher. 

Mr. Gattacuer. May I make one correction here? I understand 
from Dr. Starr and Mr. Wilson in the preamble I stated that Piqua 
Was not a cooperative and was not financed by AEC. I intended to 
say not financed by REA. 

Representative Price. That was the statement that I think I heard, 
and that was the reason for some of my questions. 

Mr. Gatiacuer. I am sorry. 
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Representative Hotirretp. Where is that statement ? 

Mr. Gatiacuer. That was the preamble in which I stated that we 
were the only municipal plant with a proposal approved for negotia- 
tion. That Piqua was not a cooperative and it is not financed by 
REA. 

Representative Horirievp. If there are no further questions, we will 
excuse you gentlemen, and thank you very much for your testimony. 

Mr. Gauiacuer. Thank you. 

Representative Horirrecp. The next witness will be the Consumers 
Public Power District of Columbus, Nebr., and Dr. Chauncey Starr 
of North American Aviation is also the industrial member of that 
group. Will you gentlemen please come forward ? 

Mr. Jones, do you have a prepared statement ? 


STATEMENTS OF RAY L. SCHACHT, GENERAL MANAGER, CON- 
SUMERS PUBLIC POWER DISTRICT OF COLUMBUS, NEBR.; EMER- 
SON JONES, SPECIAL ASSISTANT TO THE GENERAL MANAGER; 
WITH DR. CHAUNCEY STARR, ATOMICS INTERNATIONAL DIVI- 
SION, NORTH AMERICAN AVIATION, INC. 


Mr. Scuacut. I am Ray Schacht, general manager of Consumers. 
I do have, sir. Unfortunately, we have not had time to prepare the 
usual number of copies. 

Representative Hoiirreip. Do you have one copy ? 

Mr. Scuacut. We have 4 or 5. 

Representative Houtrretp. Will you please give one to Mr. Price 
and myself. 

Mr. Scuacut. I was in Canada when your message came through 
and I hurried home and had about 2 hours at the office and came here 

Representative Hortrrmetp. We hope we did not disturb your vaca- 
tion. 

Mr. Scnacut. It was pleasant. 

Representative Houirretp. We would like a complete summary of 
the Consumers organization. Tell us what it is and how it is operated, 
what its legal status is and so forth. Is that in your statement ? 

Mr. Scuacut. Yes. I was wondering if it might not make a more 
logical presentation if Dr. Starr would give his statement, which is 
not very long, and would give a background of that, and mine would 
more logic ally follow? 

Representative Horirietp. Very well. 

Dr. Starr. On January 10, 1955, the Atomic Energy Commission 
requested proposals for participation in the Atomic Energy Commis- 
sion demonstration program for industrial power reactor develop- 
ment. 

On March 31, 1955, the Consumers Public Power District of Ne- 
braska submitted a proposal for such participation based on the use 
of a sodium graphite reactor heat source and steam generating facility. 
The Consumers Public Power District proposal was based on the 
concept of a sodium graphite reactor by Atomics International, a 
division of North American Aviation, Inc., conceived as an extension 
of the sodium reactor experiment which was at that time in the initial 
stages of development, engineering and construction. 
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Atomics International, in various communications from March 4, 
1955, until May 26, 1955, submitted proposals to Consumers for the 
completion of the engineering, component testing, fabrication and 
installation of the reactor, its auxiliary systems, and the housing. On 
October 27, 1955 the Atomic Energy Commission accepted Consumers 
proposal as a basis for further negotiations. 

Contract negotiations between “the Commission, Consumers, and 
Atomics International began on November 15, 1955, and were con- 
tinued until March 1957, at which time a completed contract draft was 
submitted to the AEC for approval. During this period, Atomics 
International, in order to more clearly define the project, invested 
over 30,000 man-hours of engineering in developing the scope of work, 
research and development requirements, preliminary plant descrip- 
tions, divisions of work and responsibility, schedules, and cost esti- 
mates. At the present time, the entire program of research, 
development and engineering has been suffic iently defined to enable 
the project to begin at once ‘and to proceed in an orderly fashion to 
completion i in 4 years. 

The sodium graphite reactor which Atomics International pro- 
poses to develop, engineer, fabricate, and construct under Commission 
authorization and direction would be rated to produce 245,000 kilo- 
watts of heat with a net electrical output of 75,000 kilowatts of steam 
conditions of 800 pounds per square inch gage at 825° Fahrenheit. 
The reactor is a heterogeneous assembly, liquid sodium cooled, gra- 
phite moderated, with uranium metal fuel elements clad with stainless 
steel. 

The reactor and auxiliary systems as now conceived are essentially 
an extension of the SRE design. The operation and experiments now 
proceeding under the SRE program will develop information which 
will be used in the design of the full scale reactor. However, the 
considerable increase in the size of the proposed reactor and its com- 
ponents requires a research and development program concurrent 
with the engineering design of the full scale plant. 

The schedule for the overall program has been adjusted to take 
maximum advantage of information to be made available from the 
SRE and from the research and development programs, Predicated 
on a starting date of July 1, 1957, for the research, development and 
engineering program, the present schedule indicates that we may 
expect completion of construction and initial testing of the nuclear 
facilities by July 1, 1961, with full power operation and performance 
tests starting on ‘that date. 

As the engineering and construction phases of the SRE program 
have proceeded to completion, consider: ‘ble experience and informa- 
tion have been obtained with regard to all areas of fabrication, in- 
stallation and construction costs. The present cost estimate reflects 
this experience. 

On the basis of unit costs appropriate to January 1, 1957, the base 
cost, without contingency, of the nuclear steam fac sility for the CPPD 
plant is estimated to be about $19.5 million. On the basis of the 
contingency experience associated with the construction of the SRE, 
a maximum estimated cost of $27 million is believed to be sufficient 
to cover all anticipated contingencies. 

The research, development, and component testing program for 
the full-scale reactor and the detailed engineering for construction 
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have always been considered as a separate cost item. In this regard 
it was originally expected that the component development work 
being conducted for the naval reactor program which was underway 
at the time of the original proposal would substantially resolve the 
unknown problems in “the sodium tec hnology. It was also expected 
that the program associated with the development and construction of 
the SRE would sufficiently complement this information. 

During the time which has elapsed since the submission of the 
original ‘proposal, these two programs have contributed much useful 
information. However, it is also now apparent that there are many 
vital areas of component development which will require considerable 
additional work. Because of our experience with the SRE, the 
difficulties encountered in the naval program, and the foreseeable 
problems associated with the engineering of the CPPD components, 
there has resulted an enlarged proposed research and development 
program for the CPPD plant. It is presently estimated that about 
$5 million will be required for the complete engineering, field super- 

vision, operational and training programs for this pk unt. A similar 
amount is now estimated for the development and tests of components 
required in the full-scale plant. Further, the continuation of the 
development of liquid sodium technology and its associated com- 
ponents, such as pumps and boilers, which has heretofore been sup- 
ported under other reactor programs, may be made part of this pro- 
gram and thus require additional research and development funds. 

The potential advantages for atomic power which might arise from 
the use of liquid sodium technology are sufficiently great to warrant 
an intensive development of this field. This technology is conimon 
not only to the sodium graphite reactor for Consumers, but also to 
the fast breeder program being conducted by both the Argonne Na- 
tional Laboratory and the Atomic Power Development Associates, 
the proposed sodium cooled, heavy water moderated plant for Chu- 
gach, the naval program for the Sea Wolf and the sodium reactor 
experiment. 

In spite of the limitations imposed by the restrictions on its boiler, 
the continued successful operation of the Sea Wolf represents a defi- 
nite encouragement inasmuch as naval requirements are much more 
demanding than those for land-based plants. The sodium reactor 
experiment at Santa Susana is now operating and low power measure- 
ments of the various technical operating aspects of the reactor are 
underway. The satisfactory performance to date of the principal 
components of this reactor is indeed encouraging. It is our belief 
that the full scale atomic powerplant which has been proposed for 
the Consumers Public Power District is both a realistic and timely 
development for the eventual goal of economic atomic power. 

Representative Hortrimetp. Are there any questions ? 

Representative Pricr. I would like to straighten out some figures 
and relate them with the figures in the Commission request for 
authorization. 


What was your figure of $27 million on page 3, the second 
paragraph ¢ 

Dr. Srarr. That represents the complete cost of the nuclear steam 
facility, including its housing. This is a plant that includes the re- 
actor and the boilers and in effect supplies steam which the Con- 
sumers will pick up in their conventional turbine generator plant. 
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Representative Prick. The Commission estimates the cost of con- 
struction of the reactor at $24 million. How is that figure in relation 
to yours ¢ 

Dr. Srarr. I think this will become apparent in the Consumers 
proposal. Consumers is making a financial contribution to the cost 
of the conventional plant. 

Representative Price. Is there any inconsistency with the figures 
quoted here with those requested by the Commission in the 
authorization ? 

Dr. Srarr. As far as I know, there are no inconsistencies. The 
numbers which I have used are also numbers which we have presented 
to the Commission. There is an adjustment in the Commission fund- 
ing because Consumers Public Power District is making a financial 
contribution to the actual cost of the plant. So these two numbers 
should be reconcilable. 

Representative Hottrieip. How much is the figure? 

Mr. Scnacur. $5,220,000 of the reactor portion. 

Representative Hotirietp. Mr. Price’s question does show that there 
has been an increase in the computation of the construction of the re- 
actor. 

Dr. Srarr. 24 plus 5 makes 29. I assume that the Commission 
must have some administrative expenses which would make up the 
difference between our $27 million ceiling and the Commission’s 
request. 

Representative Horirietp. You gave a figure of $2 
page 3. 

Dr. Srarr. Yes. 

Representative Honirietp. That does not include the five, does it? 

Dr. Srarr. No, this is the actual cost. 

Representative Honirietp. So when we compare the figure in the 
chart that was given us for consideration of this committee we note 
the difference there as Mr. Price said of $3 million between your $27 
million and the $24 million. 

Dr. Srarr. Excuse me, sir. The $27 million is our estimate of the 
maximum cost of the nuclear steam facility regardless of where the 
funding comes from. That actually comes from two places, the AEC 
and Consumers. Consumers is contributing $5,220,000 to this facil- 
itv. So that the difference between 27 and $5,220,000 is what the 
AEC would contribute. 

Representative Horrrrme tp. Your $5 million is a new item which is 
projected into the future on the basis of operation and training, is 
that right? 

Dr. Srarr. This $5,220,000 ? 

Representative Honirrerp. Yes. 

Dr. Srarr. No, sir. That is a direct contribution by Consumers 
to the actual cost of construction. I am not aware of what the Com- 
mission’s budget is, but Mr. Price has mentioned $24 million, and 
if you add $5,220,000, there would be $29,220,000 available for what 
we have estimated should cost $27 million. I presume the difference 
might be made up on administrative and supervisory expenses per- 
haps by the Commission. 

Representative Horirrmtp. Do you have anything to comment on 
the $2 million item which is under the heading of unusual mainte- 
nance ¢ 


- 
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million here on 
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Dr. Srarr. I think that is part of the Consumers negotiations with 
the Commission. I think perhaps it would be best if Mr. Schacht 
commented on that. 

Representative Horirmp. Very well. When he gets to his state- 
ment, he can comment on it. 

Mr. Schacht, you may proceed. 

Mr. Scuacut. My name is Ray L. Schacht. I am general man- 
ager of Consumers Public Power District and have acted in that 
capacity since 1947. The remainder of my 36 years of experience 
has been in various operating and engineering capacities in the elec- 
tric and gas utility business. I have with me Dr. Emerson Jones, 
who, as special assistant to the general manager, has coordinated our 
organization’s atomic energy investigations. Dr. Jones has an edu- 

cational background of engineering and physics and was a staff mem- 
ber in the Weapons Division of the Los Alamos Scientific Labora 
tory for 5 years ete 3 joining our organization in 1954. 

The Consumers Public Power District is a public corporation and 
subdivision of the State of Nebraska, organized and operated under 
the laws of the State. It is governed by a board of directors con- 
sisting of seven members, elected by the people from the area it 
serves. 

The Consumers District is authorized by law to acquire, either by 
construction or purchase, utility properities and to borrow money 
and to incur indebtedness for any eparete use or purpose, pro- 
vided the moneys so borrowed are payable solely from the revenues, 
income and receipts derived by the Consumers District from its oper- 
ation and management of electric powerplants and transmission and 
distribution systems, and activities necessarily incidental thereto. 
In essence, our customers throughout the State are the owners of this 
corporation, with its board of ‘direc tors being authorized by law to 
fix rates for Consumers District’s services that are fair, reasonable 
and nondiscriminatory. 

The Consumers District furnishes electric service to 356 of the 
approximately 500 communities in Nebraska, and to some farms 
throughout the State. The Consumers District employs sn ae 
mately 1,000 people, has gross revenues of $17 million per year and 
utility plant investment of approximately $75 million. These are 
divided between a consolidated eastern system and a western system 
in the approximate ratio of 6 to 1. The revenue bonds (which are 
a lien on the revenues only) used to finance the Consumers District’s 
activities are sold to the general public. There are no Federal funds 
invested in Consumers District, and it is free of Federal regulation. 
Its bonds are widely held throughout the Nation by individuals, banks, 
trust funds, insurance companies, and many other similar investors. 

Consumers District has issued a total of $58,425,000 of revenue 
bonds, of which $36 million are outstanding with an average interest 
rate of $2.09 percent. It enjoysa very attractive bond rating (Moody’s 
A rating), because of its successful operation over the past 13 years. 

There are no private power companies operating in the State of 
Nebraska; it is wholly a public power State, predominantly locally 
owned and controlled. Consumers District is a non-Federal, public 
agency, owned and controlled locally. 

During the latter part of 1953 and early 1954, Consumers District 
started investigations of the application of atomic energy to control 
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station power generation. Our interest was shared by the Nebraska 
Resources Division of the State, who visualized the potentialities of 
atomic energy beyond the production of power. This division of the 
State government has continued to support and assist Consumers in 
this developme: it. These investigations, as well as discussions: with 
Atomic Energy Commission personnel, resulted in a proposal being 
submitted by Consumers District e: irly in 1954 for the PWR installa- 
tion. However, the contract was awarded to Duquesne Power & Light 
Co., and the reactor is nearing completion of construction at Shipping- 
port, Pa. 

Regardless of the award on that initial proposal, Consumers Dis- 
trict laid plans to continue its investigations of the atomic energy 
field through participation in the Commission’s study group program. 
Shortly after the formation of this group, Consumers District con- 
tacted the Atomics International Division of North American Avia- 
tion, Inc., to investigate the potentialities of the sodium graphite re- 
actor, which was designated one of the promising concepts by the 
Commission, and seemed best suited to Consumers District’s situation. 
During the first week of November 1954, Consumers District’s per- 
sonnel met with the North American staff in order to set out the basic 
concept of a proposal to the Commission for the construction of a 
sodium graphite reactor. The proposal was to be based on the premise 
that North American would construct reactor facilities up to the 
point that steam would be delivered to a turbogenerator installation 
constructed by Consumers District. We obtained reactor construction 
cost estimates from North American on March 14, 1955, and in order 
to determine the extent of financial participation required of the 
Commission, fuel fabrication and processing quotations were requested 
from the Commission. These fuel cost figures were received on March 
11, 1955. Our proposal to the Commission was then drafted and 
submitted to the Commission 2 weeks later; thereby meeting the April 
1 deadline established by the Commission for the receipt of such 
proposals. 

The basic rule which was followed in the preparation of that pro- 
posal and has been adhered to throughout our contract negotiations 
with the Commission may be summed up by quoting from the letter 
of transmittal for that proposal: 

Our proposal has been prepared on a philosophy which is fundamental to a 
public power agency on a State and local level, as in the Consumers District, it 
being owned by the public served and has no common stock or risk capital in 
the usual sense of the term. The board of directors has, however, authorized the 
maximum participation in this development that can be justified by comparison 
with alternate sources of power. Such an approach has many advantages to 
the Commission, as are pointed out in the proposal. 

This is the description of the proposal that Consumers made just 
before the deadline in April 1955. We made an earlier proposal with 
the PWR which was not accepted and which is not involved in this 
matter. 

Briefly, the proposal called for Consumers District to construct, 
own, operate and maintain a 75,000 electrical kilowatt nuclear gen- 
erating plant and its equipment, excepting the capital cost of the 
reactor portion of the plant above $5,020,000, which excess cost was 
to be furnished by the Commission under a research and development 
contract. It was requested that the Commission also provide engi- 
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neering design and component testing of the reactor portion of the 
plant, a waiver of fuel use charge and a schedule of agreed maximum 
prices for makeup and chemical processing of reactor fuels for a 
period of 15 years. ike 

In return Consumers District agreed to provide the Commission 
with information on design, construction, operating results, mainte- 
nance problems and all other factors of interest in the development of 
nuclear reactors for the commercial production of power. That was 
the part that was submitted in our proposal of April 1955. 

In August of 1955 we were informed by the Commission that the 
proposal could not be accepted as a basis for contract negotiation be- 
cause the requested research and development could not be imple- 
mented under the then existing interpretation of the act, and because 
the fuel waiver period requested was beyond that which the Com- 
mission could grant. 

Immediately thereafter, we advised the Commission of our willing- 
ness ot revise the proposal to conform with the new interpretation of 
the act. 

The Atomic Energy Commission then accepted our basic proposal 
for contract negotiations. 

Contract negotiations were started thereafter, based on the follow- 
ing responsibilities : 

(1) North American Aviation with responsibility for reactor re- 
search, development, engineering, design, construction and test; 

(2) Consumers District with responsibility for providing conven- 
tional equipment, paying $5,220,000—there has been an adjustment in 
the later figures of $5,020,000 and $5,220,000. I think a part of one 
was moved over to the other. It is not a typographical error. 

Repeating: (2) Consumers District with responsibility for provid- 
ing conventional equipment, paying $5,220,000 of reactor construc- 
tion, operating and paying for the reactor operation, providing the 
Commission with operating and cost information during the life of 
the plant; and 

(3) The Atomic Energy Commission with responsibility for pro- 
viding funds for research, development, engineering, design, and the 
balance of capital funds for the reactor, fabricating fuel slugs, and 
reprocessing spent fuel at specified charges to Consumers and waiving 
the use charge for a period of 5 years of operation. 

During those negotiations it was necessary to explore, evaluate, and 
reduce to contract language all facets of the undertakings. In the 
majority of instances, this required a reevaluation of many normal 
business procedures, such as warranties, performance standards, and 
so forth. 

As a result of these negotiations, it was finally decided to establish 
two separate contracts, one between Consumers District and the Com- 
mission, and the other between North American Aviation and the 
Commission. 

In December of 1956, after the development of numerous contract 
drafts, one which Consumers’ negotiators felt was essentially com- 
plete was submitted to Consumers’ board of directors. The draft was 
accepted in principle, and Consumers District’s management was in- 
structed to complete the contract appendixes, resolve outstanding 
issues, and return the entire contract to the board of directors for 
final review. Unresolved items were a contrast between Consumers 
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District and North American for assembly of machined uranium slugs 
into finished fuel elements ready for insertion into the reactor, and an 
appendix covering a reaffirmation by the Commission of the fuel proc- 
essing costs previously ¢ given to Consumers District. Negotiations are 
underw: ay to resolve these remaining items. 

Early in 1955, Consumers District fully realized the importance of 
finding a solution to the so-called insurance problem. In an effort to 
assist the insurance industry, we proceeded to obtain consultant ar- 
rangements with technical personnel responsible for evaluation of 
risks for some of the Nation’s larger insurance companies, obtained 
clearances for them under our Commission study agreement, and, 
with the valuable assistance of North American Aviation, held briefing 
sessions on the reactor operation, construction, and hazards. Since 
that time, Consumers District’s technical staff has reviewed and made 
suggestions on the policy drafts on insurance coverage proposed by the 
insurance industry. In addition Consumers Distr ict has also taken an 
active interest in exploring and solving the insurance problems with 
the Joint Committee. 

Representative Hortrienp, At that point, could I ask you this 
— What do you have in mind as to how much you are going to 

‘arry on this reactor in the way of liability insurance 

Mr. Scuacur. We dont know as of now. 

Representative Horirietp. Assuming that the Price-Anderson bill 
passes, you know pretty well what the formula is if you have been in 
conference with these people. 

Mr. Scuacur. Yes. 

Representative Horirrerp. The first 50 or 60 million dollars by pri- 
vate insurance companies will be available at a specified cost and then 
above that you will have $500 million which will be available at a 
nominal cost. 

The question I want to ask you is this: Do you plan to take the first 
50 or 60 million dollars of the private insurance which will be avail- 
able, or do you plan to take part of that and then add on your Gov- 
usieel liability insurance ? 

Mr. Scnacur. As | understand, the amount that we would be 
required to take before the Government indemnity would be appli- 
cable under that pending legislation would be determined by the 
Commission after a survey of the reactor. It would vary probably 
with the different reactors and the exposure and the type of reactor, 
and the location with respect to population and many other factors. 

In this plan that we have here, our plans are not definite yet. The 
Commission will have ownership of large portions of the reactor and 
a portion of the plant itself. 

As I will explain a little later, we have already placed an order for 
a turbine for this plant. All bidders specified that they would have 
to have indemnity before they could perform. 

Representative HorirteLp. You are using an ordinary scheme in that 
generator; are you not ¢ 

Mr. Scuacur. The bidders all specified that they must have in- 
demnity against atomic hazards in connection with the generator even 
though it was in the conventional portion of the plant. 

Representative HotirieLp. What is the name of the company ? 

Mr. Scuacut. Westinghouse. 
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Representative Hottrretp. Was that a request because they were 
afraid that the turbine might be effected by something other than 
ordinary steam ¢ 

Mr. Scuacur. Presumably. We had three bidders on that turbine. 
They were the three largest manufacturers of that class of equipment 
and they all in their bids stated that Consumers District would have 
to provide indemnity to them against atomic hazards. 

Representative Hovtrterp. Is that customary when you buy other 
generators for conventional plants? 

Mr. Scuacurt. No, it is not. Normally they carry their own prod- 
uct liability. That is one of these features of the atomic program. 

Representative Hotirrerp. We are glad to find this out. The only 
way we can find out is by asking questions as to how this is working. 

Mr. Jones. One of the basic difficulties here is that a fault in the 
turbine itself may reflect back through the entire system causing an 
accident to result in the reactor and therel v induce a spread of r: adio- 
active material. 

Representative Prick. The cause of accident could be traced to any 
piece of equipment. 

Mr. Jones. It might be a fairly standard control valve in the turbine 
itself that might fail and you might get a reflection back through the 
system which would cause a release. 

Representative Honirrerp. But you are using nonirradiated steam 
in the ee is that it? 

Mr. Jones. That is right. 

Represent: itive Hontrrmenp. I can’t understand why the turbine is 
utilizing nonirradiated steam and why there should be any peculiar 
liability insurance required by the manufacturer. 

Mr. Scuacur. I don’t know that it is possible to rationalize their 
demand on that thing, Congressman. They have. 

Representative Horirmerp. By the time you get the steam it comes 
from a nonirradiated chamber, if we may put it that way, and so for 
all intents and purposes you are using just ordinary steam. 

Mr. Scnacur. That is right. 

Representative Horirm.p. There is no connection between that 
steam into that turbine—no direct mechanical connection—and your 
heat exchange chamber which is shielded against the transmittal of 
radiation from your primary source to your secondary steam source. 

Mr. Scnacur. I think in fairness to the manufacturers it should be 
stated that you can develop a theoretical set of conditions where some 
part of the turbine—failure of the turbine at some point—might con- 
ceivably trigger something else which in turn would develop a series of 
conditions and m: Ly release some radioactivity. I think that they prob- 
ably would admit that they are playing ultraconservative on the thing. 

Mr. Jones. I believe one example which they gave which might be 
worthwhile here is the possibility of a shaft exploding and tr aveling 
a great distance, as it has the capability of doing, and going through 
a container of radioactive materials. 

This would be the kind of liability which might result. 

Representative Honirreip. Let us get back to the insurance formula. 
Have you at any time contempl: ited taking the maximum insurance 
which is available from private sources ? 
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Mr. Scuacutr. Maybe I could state our position a little differently. 
It is the same as I have stated to the Joint Committee a year ago in 
connection with this general insurance problem. 

Representative Hoxirietp. First let me clarify the background of 
my question. I am only asking you this because I understand that 
you are being requested to carry insurance on the reactor itself because 
you have contributed $5 million toward the reactor itself. Is that true? 
Or is it auxiliary machinery or heat transfer machinery between the 
reactor and the turbine? 

Mr. Scuacur. I don’t think the ownership or our contribution to 
the reactor has any effect whatsoever on the demand of the turbine 
manufacturer for indemnity. I think it is the fact that this turbine is 
being used in connection with a nuclear-fired steam boiler. 

Re} ‘presentative Horirtetp. Let us leave the manufacture of the tur- 
bine for a minute and go to the AEC. Has the AEC informed you 
that it will be your burden to car ry insurance on the reactor itself? 

Mr. Scuacur. No. The AEC have indicated that because of the 
ownership—the large ownership—they have in this reactor that they 
will indemnify Consumers only in connection with the nuclear part. 
That leaves us still with the problem of covering these manufacturers 
who are insisting that they be indemnified against nuclear hazards 
even though their equipment is over in the conventional part of the 
plant. 

Representative Honirietp. Even though it is separated by concrete 
walls, I suppose, from the reactor itself, 

Mr. Scuacnr. Yes. 

Representative Hotirrme.p. They still want to carry some of this in- 
surance. Have they mentioned a sum you should indemnify them? 

Mr. Scuacut. No. They have just said we shall indemnify them 
against nuclear hazards. To the extent that we finally might be re- 
quired to carry this type of insurance, I am sure that we would not 
consider some low limit such as maybe S10 million and only go part 
of the way before Government indemnity is effective under your pro- 
posed legislation. I am sure we would not want to in any way risk 
the financial life of Consumers by trying to take a low limit on insur- 
ance and take a gamble that nothing would every happen. I am sure 
we can’t do that. 

Representative Hoiirietp. Nor would you be able to afford to take 
the schedule which has been printed, I believe, in the hearings which 
[I think runs around $20,000 for the first million. 

Representative P rice. It depends upon the type of reactor. The 
scales are different depending on the type of reactor. 

Representative Horirietp. We only have the Yankee plant. 

Representative Price. You have Yankee and Commonwealth Edi- 
son, you have Batelle. 

Representative Hottrietp. Let us take the least expensive. What 
type is the Batelle plant ? 

Mr. Starr. That is a research reactor. 

Representative Hortrretp. The Elk River is a power reactor, isn’t 
it—we hope. How about the Armour plant? 

Mr. Srarr. That is a research plant. 

Representative Hoiirmenp. Let us take Elk River and we will call 
that the lowest type that is given here. That is $7,300 for the first 
million, For the next 4 million, $3,680. For the next 5 million, 
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$1,470. I don’t know how many million they are going to ask you to 
carry on this turbine and you don’t, either. 

Mr. Scuacur. No. 

Representative Pricer. The maximum amount would be $69,430 per 
year. 

Representative Horirrevp. For $50 million. Can you afford to pay 
that type of insurance ? 

Mr. Scuacur. I might first say that insurance coverage of about 
the limits that we would carry on a conventional plant of this size in 
this location would probably cost between $25,000 and $30,000 a year 
We don’t know yet what our situation would be. We have submitted 
all of our information and Dr. Starr and his organization have also 
submitted rather complete information about the technical phases of 
it. We have had no inforamtion back as yet. 

Representative Horirietp. If you are going to keep your costs nor- 
mal you cannot afford to go above your conventional cost for insur- 
ance, can you ¢ 

Mr. Scuacut. We can’t afford to have any substantial increase in 
the overall cost. 

Representative Houtrieip. That is what I mean. 

Mr. Scuacutr. We might have insurance that might be higher and 
something else lower. 

Representative Hortrietp. What would the electrical kilowatt ca- 
pacity of your plant be? 

Mr. Scuacur. The Or rege were all on the basis of a 75,000- 
electrical-kilowatt turbine unit. As I have indicated in these next few 
paragraphs, we have actually purchased a 100,000-kilowatt turbine 
unit in order that we might take advantage of some potential im- 
provements in the reactor. If it works better than contemplated we 
felt we should have a turbine unit in there that could take advantage 
of the additional steam. a we have a 100,000 kilowatt turbine unit. 

Representative Price. I don’t think anyone can guess what you 

rate would be because every reactor is figured out on a specific basis 
depending on the hazards involved in that type of reactor and the 
amount of electrical energy it would generate. I would imagine with 
that kind of electrical output it would be in the seventy to one-hundred 
thousand thousand dollar range. 

Mr. Scnacut. We have not tried to say that each one of these costs 
must be equal to what we have provided under a conventional plant. 
There is the other feature that I think would have to be looked at. 
Finally to what extent the Government indemnity is applicable on 
the part of the reactor plant that it owns. 

Representative Hourrrecp. That is exactly the point I am getting 
to. The bill as it is written provides that the AEC determine the 
amount of insurance you must take from private sources and then 
they step in. The fact that there is $50 or $60 million available from 
private sources is beside the point. It is not mandatory for you to 
take the first $50 or $60 million at these rates which the private com- 
panies are planning to charge. They could very easily tell you— 
for instance—that you must “take $100 million worth of insurance, 
The first million dollars you take from private concerns. That will 
cost you $7,360. Then for the balance of the $99 million which they 
would obligate you to take, if you own the plant or the whole reac tor, 
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they would charge you at the rate of $36 per thousand which would 
be roughly $36,000 for your $100 million worth of i insurance. 

Mr. Scnacur. I think the best 1 can say as of now is that we would 
just have to look at the figures when we actually get them and de- 
termine whether we can live within them and if we can’t we would 
finally have to say that it was not a feasible project for Consumers. 
We don’t anticipate that, sir, but I think that is the type of approach 
we would have to use. If this is what we would have to do with 
regard to that particular element and our overall costs come to a point 
where we don’t feel that this can be a prudent project for Consumers 
we will have to say so. 

Representative ‘Hon IFIELD. Exactly, and I think you are completely 

right in that position. This line of questioning probably should have 

bend directed to a private reactor owner group rather than in this 
particular instance, but you brought the subject of insurance up and 
I could not resist exploring it a little bit to find out what your ex- 
perience was in discharging your insurance obligations. 

Mr. Scuacur. I will have to admit that we have not made as much 
progress in the insurance stage. We got in early and we thought we 
were contributing something of real value by having the symposium 
on the west coast even before our project was ac cepted for negotiation 
and North American Aviation did a splendid job along with what 
we could contribute. We had a 2-day meeting at which these tech- 
nical men were given considerable information in detail on various 
projects, although we have our request in, we have not yet anything 
gelled into specific figures, Mr. Chairman. 

Representative Hoxitrietp. You may proceed with the statement. 
I hope we can finish this because I know you folks want to get back 
to your hometown. 

Mr. Scnacur. Thank you, we appreciate it. 

Consumers District has purchased a section of land as a site for the 
proposed reactor near Hallen, Nebr., approximately 20 miles south of 
Lincoln. The characteristics of the site and type of reactor were 
reviewed with the Reactor Safeguards Committee. It found no 
objection to the area as a site for a reactor using the sodium graphite 
concept. 

Consumers District has let a $3,500,000 contract for the turbogenera- 
tor equipment required for this plant. In order to utilize the benefits 
of possible improvement in fuel technology and reactor performance, 
a 100,000-kilowatt unit has been ordered, instead of a 75,000 kilowatt. 

Because of the developmental characteristics of this program, and 
the necessity of providing additional generating capacity in Nebraska, 
Consumers District has decided to purchase a “conventional boiler to 
be used during initial test and trial operation of the reactor. A 
$4,300,000 contract for this boiler has been let. The overall cost of 
the boiler installation is approximately $5,000,000, and this cost is not 
included in previous estimates of Consumers District’s participation 
in capital costs of the plant. 

Representative Ho.trmp. Is this for the purpose of giving you 
firm power in case the steam does not come through from the reactor ? 

Mr. Scnacur. Yes. The next sentence might clarify that, sir. It 
is expected that this boiler will later be available for driving another 
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turbine which must follow within a few years to meet the growing 
electrical needs. 

We do not feel that we can put $5 million into the reactor plant and 
also another $5 million into a conventional boiler and have the two 
standing there. We do feel that it is feasible, probably to put in this 
boiler because of our need of power, and have it available for 2 or 3 
years while the reactor is being test operated and proven out, and then 
we would expect this turbine to go over to the reactor operation ex- 
clusively and the boiler be freed for another conventional turbogen- 
erator to follow. 

Representative Horirrmerp. It seems like a wise arrangement 
particularly if you have need for firm power right away and a sale 
for it. 

Mr. Scuacur. We do need it. Nebraska must have it by 1960 so 
we had no alternative but to move along that line. We felt that it 
made sense both from our power needs and it gives less pressure on 
the reactor in its initial shakedown period to be forced to operate. 
We have this alternate source of heat so we can take the reactor off 
when we like to. 

Consumers District has retained the engineering firm of Stearns- 
Rogers Co., of Denver, Colo., and under supervision of Consumers’ 
personnel they are proceeding with plans and specifications on the 
conventional end of the plant, as well as special problems of coordinat- 
ing the nuclear equipment with the remainder of the plant. 

Construction of the conventional facilities will begin next spring 
and reactor would be added as quickly as possible. The conventional 
facilities should be completed and ready for operation by early 1960. 

Consumers District’s technical personnel and the Nebraska re- 
sources division continues to maintain liaison with personnel of the 
Quartermaster Food and Container Institute of Chicago, as well as 
other research organizations, in order to remain aware of new de- 
velopments in the application of radiation to the processing of foods 
and other materials. This information is then utilized to guide over- 
all plant layout and permit an optimum use of the radioactive sodium 
coolant peculiar to this type of reactor. 

Our organization feels that this byproduct of the production of 
electric energy must be fully explored to properly assay the reactor 
economics. 

Representative Horirrevp. Is it your thought here to explain that 
a little clearer, you will have some of this sodium material for use in 
irradiating food ¢ 

Mr. Scuacut. There will be two sources, sir, of irradiation. If I 
could back up just a moment to pick out a short paragraph on page 
3 about the middle of the page. 

Representative Hottrietp. This is unique because we have not had 
this point brought out. 

Mr. Scuacut. Yes. I thought it might help you understand why 
we are bringing it up toward the end. 

During the latter part of 1953 and early 1954, Consumers District 
started investigations of the application of atomic energy to central 
station power generation. Our interest was shared by the Nebraska 
resources division of the State who visualized the potentialities of 
atomic energy beyond the production of power. This division of the 








AUTHORIZING LEGISLATION 365 


State government has continued to support and assist consumers in 
this development. 

We have looked out there at this reactor as something broader 
than strictly a power producer. There will be two sources of irra- 
diation for foodstuffs or whatever is irradiated. One of them will 
be the spent fuel elements which, after having been removed from the 
reactor, must be allowed to cool for 6 weeks before they can be sent 
back for reprocessing. 

Representative Hotirrevp. Does this plant produce any plutonium ? 

Mr. Srarr. Yes. 

Mr. Scuacut. The other source will be the radioactive sodium 
coming out of the reactor in what was called the primary loop and 
that is an excellent source of radiation, so the experts tell us, and we 
visualize the possibilities of this phase fitting in very well with the 
economy of Nebraska. It is primarily an agricultural State with 
— quantities of foodstuff and we feel that there are some very 

eal possibilities along that line. 

Representative Price. Mr. Schac ht, you have shown an interest on 
the part of the Nebraska resources board of the State. That is a 
subdivision of the State government, and your division is a part of 
the State. Since they recognize a potential development of the re- 
sources of the State aad improving the economy of the state, par- 
ticularly in the field of agriculture, did they ever explore the possi- 
bility of securing financial participation from the State government 
in this program ? 

Mr. Scuacutr. No. I would be very doubtful that we could. First 
the legislature is just finishing its session. I don’t know whether they 
have actually adjourned or not. As every place else, they have a ter- 
rific problem of increased requirements. I would be very doubtful 
that funds could be raised through the State itself. Our funds will 
come, as explained in here, from revenue bonds issued by the Con- 
sumers District and the security for those bonds is the revenues of the 
district. The resources division is active, as many of them are, but 
ona limited budget, to attempt to spot these possibilities and see their 
development. They have no construction funds of any type. 

Representative Price. Many States appropriate funds in the State 
legislature for experimental stations to develop additional markets for 
their agricultural products and other sources. I know the State of 
Illinois has different laboratories to see if they can develop new uses 
for corn and coal. It would seem to me that this interest being ex- 
pressed by this particular board might have resulted in the explora- 
tion of the idea for an appropriation from the State legislature and 
even a million dollars would help. 

Mr. Scracut. I think they maniil expect expanded programs at the 
agricultural college and probably at their engineering college for tak- 
ing advantage of “educational research. I would be rather doubtful, 
Mr. Price, that the State itself would participate. It is a pretty 
thrifty State, as you know. We have no bonded indebtedness. All 
funds that come for State operations or any State construction of 
any kind must come through the tax structure. 

Representative Price. L sort of like this partnership idea and both 
the State and Federal Governments would get in and pitch. There is 
somewhat of a financial burden involved in these things. 
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Mr. Jones. I think if those funds were to become available they 
might most logically be applied to the radiation processing equipment 
and the process itself. 

Representative Price. They might do both. ‘They could develop 
atomic power in a State such as Nebraska which is entirely public 
power and it would be a great benefit to the whole State. 

Mr. Scuacut. As Dr. Jones has indicated, if we got this project 
going, their field will be the radiation part. 1 don’t know how feasible 
it would be to ask the State to try to put in funds in the power end of 
the development. 

Representative Price. The reason I thought of the State is because 
this is a subdivision of the State government. 

Mr. Scuacur. It is a subdivision of the State government, Mr. 
Price, but these public power districts are probably a bit unusual to 
some of you. They are designated by law as a public corporation 
and a political subdivision of the State. They are governed by boards 
of directors who are elected from the customers served. They have 
the full power to direct the affairs of the dist rict, subject, of course. 
to the laws of the State. It is the directors that make the commit- 
ments, borrow the money, authorize the expenditures and all of those 
things. 

Representative Hortrrevp. It actually operates under a charter 
from the State of Nebraska which permits them to issue bonds for 
their capital plant construction, and I suppose you are subject to rate 
charges by a public power commission. 

Mr. Scuacutr. No, we are not. Actually, these governing boards 
of directors in each district are charged with the responsibility of 
setting their own rates which the law specifies must be fair, reason- 
able and nondiseriminatory. 

Representative Honmrmep. What is your conventional cost per 
kilowatt hour of production? I am talking about your complete 
cost. 

Mr. Scuacutr. The complete cost will run, including certain trans- 
mission parts as well as the basic powerplants, somewhere generally 
in the 8 to 814 mills range. A modern highly efficient plant, such as 
this would be somewhat less than that. 

Representative Hontrietp. Are you getting your steam from the 
AEC under ‘a guaranteed or ceiling price ¢ 

Mr. Scuacur. No. 

Representative Howtrretp. You actually don’t know what it will 
cost you! 

Mr. Scnacur. No. In our proposal we have agreed to operate the 
plant and to provide regular maintenance of the plant. We have 
agreed that we would have the fuel elements fabricated and we would 
have to have the spent fuel elements processed. As I indicated 
earlier, the processing costs are one of the things that we are still ne- 
gotiating on. Also, the matter of the fabrication of the fuel elements, 
although we don’t feel those are insurmountable. 

Representative Horrrreip. Do you anticipate that total cost to be 
above your conventional cost ¢ 

Mr. Scuacut. We started out, as our proposal would indicate, that 
it would come out equal. Regardless of how accurate the estimates 
might be, we just don’t know. 
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Representative Houirretp. You are under no obligation to operate 
this for 5 years, are you ¢ 

Mr. Scuacur. Yes. 

Representative Honirievp. In other words, let us assume an extreme 
case. If this should treble your cost per kilowatt, would you operate 
on an 18 mill kilowatt cost and absorb that into your system ¢ 

Mr. Scuacut. No, | think I misspoke. I don’t think we are obli- 
gated to operate the reactor beyond the time that it would become 
apparent that you can’t get economical power out of it. 

Representative Honirrerp. Certainly you should not have that bur- 
den thrown upon you unless you were willing in advance and accepted 
it for some other reason. 

Mr. Scnacur. I am quite sure when I said yes we would operate, 
that is not correct. There would be, nothing to be gained by con- 
tinuing to operate a plant unless there were prospects of 
improvement. 

Re ‘present: ative Honirietp. The only thing you gain, actually look- 
ing at it from your standpoint, assuming that you can get the steam 
at conventional kilowatt cost, is that it would obviate the nec essity 
on your part of putting in a conventional steam producing plant, and 
that is somewhat offset. by your $5 million contribution. 

Mr. Scuacur. That is right. 

Representative Horirrmtp. For $5 million you could probably put 
ina conventional plant, could you not? 

Mr. Scuacur. Yes, we could. Actually we are doubling up, we are 
in effect making a double investment in the steam, and in the early 

years, a conventional boiler and also $5 million into the reactor plant. 
We feel that there are many things justifying this, one is this byprod- 
uct processing possibility. 

Representative Honirietp. Another point is your plutonium. Do 
you have any projection as to how much plutonium you will make in 
this plant? Is it substantial or nominal? 

Mr. Scnacur. I will defer to the experts here. 

Representative Honieretp. Dr. Starr and Dr. Jones. 

Mr. Jones. It depends somewhat on what kind of a load factor you 
estimate for this kind of an installation but assuming a 60-percent 
load factor, I think it is something like 38-39 kilogr: ams per year 
produced. 

Representative Honirretp. Would you please give me your answer 
again ? 

Mr. Jones. I would estimate that the production at 60 percent load 
factor at this particular plant would produce between 38 and 39 kilo- 
grams of plutonium per year. 

Representative Price. It is 122 kilograms through fiscal 1963 

Representat ive Horirrenp. Your statement is that it might be 39,000 
orams ¢ : 

Mr. Jones. I say 39 kilograms, roughly, per year for approximately 
3 years, or 214% years, if you go through fiscal 1963. 

Representative Price. This figure here was through fiscal 1963. 
When did they anticipate the start- “up of operation 

Mr. Jones. Those came from the Commission. I could not tell you. 

Representative Price. You know when they originally anticipated 
the start of construction ? 

Mr. Jones. I believe it would be from July 1961. 
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Representative Prick. They have it in here, estimated date of com- 
pletion, 1962. 

Representative Hourrretp. They have an item, byproduct produc- 
tion, 122 kilograms of plutonium delivered to AEC through fiscal year 
1963. 

Mr. Jones. That is about 3 years of operation at the rate which I 
proposed. 

Representative Horirtetp. That is what I asked you. 

Representative Price. That would not be 3 years of operation. That 
would be less than a year of operation. 

Representative Hoiireip. No, it would not. 

Representative Prick. Estimated date of completion would be 1962. 
One-hundred twenty-two kilograms of plutonium delivered AEC 
through fiscal year 1963, would take them to June of 1963. 

Represent: ative Honimrreip. You are right. Their figure apparently 
is high. Their figure of 122 kilograms is much higher than your 
figure. 

Mr. Jones. I am optimistic that this one is correct, but I don’t 
know. 

Mr. Scnacnr. Since we are not prepared to give you anything very 
firm in that figure other than as Dr. Jones remembers it, if you would 
like to have us, we could send a statement to the Joint Committee. 

Representative Hourrretp. Please send in your computations on 
this because naturally that does affect your income. 

Mr. Scnacut. Yes. That has been taken into account. 

Representative Horirretp. IT am sure you would be glad to find 
out that in place of getting $1,170,000 for 39,000 grams you would 
get almost 3 times that, or 4 times that. 

Mr. Jones. What is the specific question you would like to have 
us answer ? 

Representative Honirrecp. The specific question is that in the data 
furnished to the committee from the AEC, which is unclassified, under 
date of January 12, they estimate that your reactor will eed 22 
kilograms of plutonium delivered to AEC through fiscal year 1963. 
According to your testimony it would seem to the committee that you 
are anticipating only 39 kilograms. 

Representative Price. And the completion date is given as 1962. 

Mr. Tour. Due to the fact that the Atomic Energy Commission 
will own this reactor, does that not mean, or will you not be paid 
for producing plutonium ? 

Mr. Scuacnur. Yes, we assume so. 

Mr. Tou. This is a Government-owned reactor. 

Mr. Srarr. I was just checking into the quantity of plutonium pro- 
duced per year and it , closer to the 40 kilograms per year which 
Dr. Jones mentioned. T don’t know where the Atomic Energy Com- 
mission figure came from. TI think 40 kilograms, or roughly that 
amount, is correct for this reactor. 

Representative Horrrretp. Are you under the impression that you 
will be paid for that? 

Mr. Starr. T believe in the negotiation that consumers now con- 
ducting with the Atomic Energy Commission on the fuel-cycle charges 
ths at this is one of the elements bei ‘ing taken into account, calculating 

» fuel-cycle cost. 
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Representative Hotirtevp. It is a credit to you against your fabri- 
cation of fuel rods and processing of fuel rods, as 1 understand. 

Mr. Joners. Yes. 

Mr. Jonrs. As well as the payment for burnup which we also make. 

Mr. Scuacur. We would anticipate that the fuel charges would 
have those elements and we would pay the fuel fabrication, we would 
pay the burnup, we would pay the processing and transportation that 
goes with it and we would get the plutonium credit as an offset to 
those other charges. 

Representative Hortrietp. I might say in the 4 reactors in the 
second round, 2 of the reactors are plutonium-producing reactors, and 
that formula is the formula used by the AEC to assist, let us say, in 
the reduction of operating costs to the beneficiaries of the steam from 
these reactors. 

Mr. Scuacur. I think, sir, I should mention as another one of these 
possible side matters in this proposal that we have been working with 
a coordinating committee of the University of Nebraska in connection 
with the educational and research phases that they would expect to 
develop out of it. 

In order to assist in the acceleration of this development Con- 
sumers District has stated that radiation from the proposed reactor 
coolant would be made available to industry at as low a price as 
possible, considering the cost of the additional piping, services, facili- 
ties, et cetera, required in the powerplant. 

Finally, Consumers District has been working with a coordinating 
committee of the University of Nebraska, so as to permit the maxi- 
mum utilization of this proposed reactor for educational and agri- 
cultural research purposes. 

In summary, Consumers District’s approach to the atomic power 
field has been to participate to the maximum it can justify, recogniz- 
ing that even with the best of estimates, there are elements of risk 
which it must assume. On that basis, Consumers District has agreed 
to construct the conventional portion of the plant, originally esti- 
mated at $11,610,000, contribute $5,229,000 toward the capital costs 
of the reactor portion, and to assume all responsibility for continued 
operation and routine maintenance of the entire plant. 

In considering the extent of the Commission’s financial participa- 
tion in this program, it must be remembered that this power reactor 
represents an entirely new concept and not a limited extension or 
improvement of a similar power reactor. Because this power reactor 
concept is different, new technologies must be developed, new com- 
ponents utilized and new sources of supplies established. As a result, 
the first costs and risks of this reactor concept are levied against this 
program. 

We mean it is based on the SRE but there is no large power 
reactor like there is a PWR of a size comparable to the SGR. 

While progress may have seemingly been slow, it must be remem- 
bered that the sodium graphite reactor concept, such as contained in 
Consumers District’s proposal, is dependent upon the performance 
of the SRE, which has only recently attained criticality. Operating 
experience is now being accumulated on this reactor, and we are 
optimistic that, with the continued cooperation between the Com- 
mission, North American Aviation Co., and Consumers District, the 
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remaining problems can be worked out without imposing any signifi- 
‘ant delay in the sodium graphite reactor program. 

In the short time that we had to review a bit of previous testimony, 
we noticed there were some questions in connection with Consumei’s 
method of financing. They are, I believe, covered in the beginning 
part of the statement. Substantially our financing is all done by 
revenue bonds or out of our own earnings. These revenue bonds for 
a project as this are on an equal basis w ith all previously issued bonds 
and all future issued bond. The banker calls them a pari passu bond, 
they share equally in the earnings regardless of whether the money is 
used to construct a powerplant, transmission line, or substation. 

Our outstanding bonds as of now are approximately $36,600,000 and 
the average interest rate on them is 2.09 percent. 

Representative Honrretp. Do you borrow from the REA on that? 

Mr. Scuacut. We have no Federal money invested whatsoever. 
These bonds are sold on the private money market and held by 
individuals, trust companies, insurance companies, and investors of 
that kind. 

Representative Hotirrerp. I compliment you on the low rate you 
are paying. I assume they were sold when money was cheaper. 

Mr. Scuacur. That is true. We do have a Moody A rating, which 
is a good rating. I think the lowest interest rate we sold any of 
them for was 1.79 percent, which we feel pretty proud of. 

Representative Honirrmenip. You stated that your average cost of 
this power is around 8 or 9 mills. That is, conventional power. 

Mr. Scuacut. Yes. That includes certain transmission grid 
facilities. 

Representative Horirietp. You operate more or less on a nonprofit 
basis. That is, you do not accumulate a reserve over and above your 
replacement and extension of lines and so forth. 

Mr. Scuacut. That is right. We have used any overages we have 
had to primarily plow back into the property in the construction 
program. I think we have plowed back some 30 to 35 million dollars 
in the last 13 or 14 years out of earnings. 

Representative Hoirrerp. In other words, the State does not au- 
thorize you to operate this from the standpoint of making a profit for 
the general fund. 

Mr. Scuacur. No. 

Representative Hoiirietp. You operate in fact very much like a 
consumers rural cooperative. 

Mr. Scuacut. There is some similarity. We have no tax base 
whatsoever. We can not levy any taxes. No tax funds can come 
into our financial structure. 

Representative Horirrerp. You are self-supporting on a revenue 
bond issuing basis? 

Mr. Scuacurt. Yes. 

Representative Horirietp. Your rural cooperative also cannot tax, 
They are also sustaining themselves on the basis of their costs and 
the cost of obtaining money and so forth. 

Mr. Scnacut. There are some major differences between a co- 
operative and one of these public power districts but I don’t know 
that they are particularly important here. 

Representative Horirietp. Your State is the only State I know 
of in the Union that operates that way. 
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Mr. Scuacut. I think that is correct. 

Representative Hoririecp. You don’t consider that socialism in 
Nebraska, the fact that the State owns all the power facilities and 
has a monopoly there and excludes private power companies from 
coming in and competing with you ¢ 

Mr. Scuacutr. Nebraska is a pretty rock-ribbed solid State, we 
think. 

Representative Horirrerp. I realize that. I have watched your 
representatives up here vote and they always vote against public 
power. 

Senator Gore. Rock-ribbed. There is another word that goes in 
there. 

Representative Hoxirrecp. I have noticed with a great deal of in- 
terest that your representatives in both of the legislative bodies con- 
sistently vote against any public power outside of Nebraska. I sup- 
pose in Nebr aska it is all right. 

Mr. Scuacur. I will have to defer. 

Representative Honirrerp. The Chair will not press you on that. 

Representative Price. Is it possible for a private utility to get a 
franchise in Nebraska ? 

Mr. Scnacut. Yes, but there are none. That is in my statement 
here. All of the private power companies have been sold out to 
these public power agencies, however, there is nothing to prevent 
them operating. I have had 36 years of experience in the utility 
operation, most of it in Nebraska and part of that in private power. 
I stayed with the properties after they were bought out some 17 
years ago. 

Representative Price. I would like to ask a question here for the 
purpose of the record. On page 2, the third line, the second para- 
graph, did you mean that to read where you talk about the service 
extended by the company, “to some farms”? Do you mean a certain 
number of farmers / 

Mr. Scnacnr. We do not primarily serve the farm load. 

Representative Price. It is correct as it reads, 

Mr. Scuacutr. Yes. We have 117,000 customers, 8,000 of which are 
farm customers and L presume in the State there are some 100,000 farm 
cus tomers. We put it in to indicate that we are not primarily serving 
the rural load. 

Representative Price. But another Consumer District in another 
section 1s, 

Mr. Scuacur. The rural districts of which there are approximately 
0, and financed by the Rural Electrification Administration generally 
cover the rural load. These farmers that we have are primarily those 
which were acquired from the private power companies when they 
were sold out some 15 or 17 years ago. 

Representative Horiecp. Did they sell willingly or was that the 
result of State legislative action ? 

Mr. Scnacutr, No. I think it was a willing deal. That is quite a 
long history. 

Representative Horirmetp. We won't go into that. I would like to 
ask you two questions : One, have you ti lked price for your plutonium 
with the AEC and if so how much have they obligated themselves to 
pay you per kilogram ? 
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Mr. Scnacut. Maybe Dr. Jones can answer that better than I can. 

Mr. Jones. They offered to pay at the established Commission policy 
rate. 

Representative Hoxirretp. That was $12 to $46 for a period of time 
ending, I believe, in fiscal year 1962. 

Mr. Jones. That is right. 

Representative Hotirrep. Did you discuss with them as to whether 
they would pay you $12 or $46? 

Mr. Jones. In direct answer to your question, I have not discussed 
it with them because I felt from the policy statement that was made 
that the price was established in that new pricing policy. 

Representative Honirretp. We are not ti king about the new pric- 
ing policy of $30 for the fiscal year 1963 which has been announced 
public ly. We are talking about the previous schedule of prices which, 
as I recall, was from $12 to $46. 

Mr. Jones. AsI recall, that was involved in a classified list of prices. 

Representative Honirtenp. The reasons for the gradations were, 
but the list itself was not classified. I just wondered if they had talked 
with you as to whether they would pay you $46 a gram or $12 a gram 
or something in between. 

Mr. Jones. It was something in between, 

Mr. Srarr. Mr. Holifield, it was classified at the time it was under 
discussion, 

Representative Hormrmetp. We can find that out. We have no desire 
to go into the reasons why they are going to pay you a different price. 
I notice Mr. Cisler of PRDC put out a brochure in which he used a 
price up around $46 for his. I was just wondering if you folks were 
getting his price. 

Mr. Scuacut. Maybe we should look into it. 

Representative Horirrerp. I think you should. 

Will you furnish us with the information that you have on that on 
a classified basis? On what you are expecting from your operation 
of the reactor providing you operate it before the end of fiscal 1962 
and extract plutonium therefrom ? 

Mr. Jones. Is that through fiscal 1962 or 1963? 

Representative Houtrrep. I think your original price was through 
fiscal 1962. If I remember right the $30 flat price now pertains to 
1963. Is that right? 

Mr. Jones. That is right. I didn’t know which figures you were 
talking about. I will submit that. 

Representative Hontrrevp. Dr. Starr, you can help to get those fig- 
ures. 

Mr. Srarr. Yes. 

Mr. Jones. I think the whole fuel picture in our particular situa- 
tion has not been thoroughly resolved as yet. 

Representative Horirrme.p. It is quite important if you are expect- 
ing it to act as an offset to your fuel rod fabrication and your process- 
ing and your burnup and certain other things. 

Mr. Jones. I can supply you with the price which we expected to 
receive for plutonium during those years. 

(The information referred to is classified and is on file with the Joint 
Committee. ) 

Mr. Scuacut. You may remember, sir, that was one of the points 
that I indicated were unresolved—this matter of the fuel prices. 
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Representative Hotirienp. Very well. I have one more question. 

The type of contract you have with North American is not a closed 
end turnkey type of contract ? 

Mr. Scuacnt. Under the present plans as developed out of the 
negotiations, I stated in here that there are 2 contracts, 1 between Con- 
sumers and the Atomic Energy Commission and 1 between the Atomic 
Energy Commission and the North American. 

Representative Houirrecp. I should address that to Dr. Starr. Is 
your estimate of the construction cost of this reactor going to be a 
turnkey with AEC without contingency ? 

Mr. Srarr. No. This will probably be a cost-type contract—one of 
the standard cost-type contracts. So that the actual construction of 
the plant will come out at whatever it actually cost to build. 

Representative Hoririecp. This is the first one of the contracts 
which has been presented to use under the so-called cooperative ar- 
rangements. This isin the first round. 

Mr. Srarr. This is in the first round. It has gone through several 
cycles but it started in the first round. 

Representative Hortrretp. You have picked out of each round the 
part that you like the best. Then you have an open-end contract and 
this estimate here of $44 million for the total would be subject to 
revision as has been the Shippingport and all the rest of the contracts. 

Mr. Srarr. Our part is just for the construction of the nuclear steam 
plant. Then there is the responsibility of Consumers to put up a con- 
ventional portion. 

Representative Honrrrenp. I understand. But there is no closed end 
on the nuclear portion ? 

Mr. Srarr. That is right. 

Representative Hoiirietp. You may have the same experience that 
we had at Santa Susanna and we had at Shippingport. 

Mr. Starr. This is possible. We, of course, feel—and I think with 
probably some justification—that the experience that we have gotten 
on the very first plant is going to reduce the probability of this kind of 
overrun on the second. While I indicated in the testimony here that 
we have now estimated the cost of this plant at somewhere around $19 
million as a target cost, we have now set aside a contingency which 
brings it up to $27 million to cover the kind of experiences we had in 
the SRE. So we think this has a higher element of realism than the 
early estimates on these early pilot plants. 

Mr. Ramey. The effect of the cost-type contract, Mr. Holifield, 
would be similar to any other AEC research-development-type con- 
tract. where the risk of loss is put on the Government rather than 
taking it out of the hide of the equipment manufacturer. There has 
been quite a bit of criticism the other way, that these other arrange- 
ments of requiring a fixed price contract between the utility and the 
equipment manufacturer requires the equipment manufacturer es- 
sentially to subsidize the research and development aspects in atomic 
power, where it ought to be at this stage of the development on the 
Government. 

Representative Horrrietp. We can’t have anything as simple as 
that. We have got to have a complicated arrangement and we have 
to have a multitude of arrangements so that we can meet the various 
types of winds that blow at different times, in election years and other 
years. We have to make this thing complicated. 
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Senator Gore. You do not guess winds in an election yea 
Representative HouirieLp. W e cannot make it simple like the Gore- 
Holifield bill would have made it. We have to travel under a lot of 


pretenses and we have to twist things around a little bit so that we 
can make a great showing of progress. In the meantime, some other 


nations are going down “the pike ahead of us, 1 am afraid. Lam 
sorry you have not been here. This has been a very enlightening 
day. 

Senator Gore. 1 am sorry to have missed it, but I was being en- 
lightened about the glories of the tight money. 


“Representative Hour, That is another subject worthy of con 


sideration. 
If there are no other Te thank you very much for your 


presentation, gentlemen. We have been enlightened a ereat deal. 
Mr. Scuacut. Thank you particularly for letting us get away. 


Representative Houirietp. Before we close | would. like to insert 
in the record a_ statement from Donald M. Ballou, nuclear project 
oflicer, City of Holyoke Gas & Electric Department. 


STATEMENT OF DONALD M. BaLitou, NUCLEAR PROJECT OFFICER, CITY OF HOLYUKL, 
GAS AND ISLECTRIC DEPARTMENT, JUNE 1957 


On February 1, 1956, the City of Holyoke Gas and Electric Department filed 
a proposal with the Atomic Energy Commission pursuant to any invitation 
issued by AEC for proposals under the small power reactor demonstration 
program. 

This proposal, as subsequently amended and supplemented, was ultimately 
rejected by AEC on January 2, 1957, on the ground that “planning of a power- 
plant based on the proposed reactor system is premature becuuse the basi 
fesibility of the concept has not yet been demonstrated,” 

The following statement is intended as a brief account of the experiences ot 
the Holyoke department in the course of its attempt to participate in the dem 
onstration program. 


I. DESCRIPTION OF CITY OF HOLYOKE GAS AND ELECTRIC DEPARTMENT 


The City of Holyoke Gas and Electric Department is a municipal corpora- 
tion owning and operating its own gas and electric plant under the provisions 
of chapter 164 of the General Laws (Ter. Ed.) of Massachusetts. 

The city of Holyoke is located on the west bank of the Connecticut River about 
10 miles north of Springfield, Mass. It is basically an industrial community with 
a population of about 55,000 persons and an area of about 24 square miles. 
The city is the working and business center for a number of nearby towns which 
bring its working population to approximately 100,000 persons. Its major in- 
dustries include a General Electric plant, a Worthington Corp. plant, a number 
of paper manufacturing and paper processing plants, and numerous small 
diversified industries. 

The city of Holyoke has owned and operated its own gas and electric plant 
since 1903 when it acquired the plant under the authority and subject to the 
provisions of chapter 164 of the General Laws af Massachusetts. 

Chapter 164 of the General Laws of Massachusetts authorizes cities and towns 
of Massachusetts to acquire and operate their own gus and electric plants, and 
provides in some detail the manner in which such plants shall be managed and 
operated. 

Gas and electric departments operated under the provisions of chapter 164 are 
part of the municipality which they serve. Their assets are wholly owned by 
the municipality: their financial obligations are general obligations of the 
municipality; their officials are public officers of the municipality; their em- 
ployees are subject to civil-service laws and are afforded the benefits of retire- 
ment and pension laws available to other municipal employees; and their funds, 
accounts, and financial obligations are handled through the regular auditing and 
financial officers of the municipality. 

Nevertheless, municipal gas and electric departments in Massachusetts oper- 
ate quite independently of the other departments of the municipal government 
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of which they are a part. In the case of Holyoke, the principal officers of the 
department are a board of three gas and electric commissioners and a manager 
appointed by the gas and electric commission. The manager has full charge of 
the operation and management of the plant, the manufacture of gas and elec- 
tricity, the purchase of supplies, the employment of agents and servants, the 
collection of bills and the keeping of accounts, subject to the direction and 
control of the gas and electric commission. The gas and electric commissioners 
are appointed by the mayor of the city for terms of 6 years, and are not subject 
to removal from office by the appointing authority. For the most part munici- 
pal gas and electric departments are not subject to the provisions relating to 
municipalities generally, but rather are governed almost exclusively by the 
provisions of chapter 164. 

Plant expansions and major improvements by municipal gas and electric 
\epartmments in Massachusetts are financed by general obligation bonds of the 
municipality. Massachusetts has no provision for the issuance of revenue bonds 
by municipal gas and electric departments. The bonding capacity of a munici- 
pality for gas and electric purposes is limited to 2144 percent of the last assessed 
valuation of the municipality, although the Massachusetts Legislature may and 
has granted special authorization for bond issues over and above the debt limit. 
At the present time the uncommitted bonding capacity of the City of Holyoke 
Gas and Electric Department is approximately $1 million. 

During the year 1956 the City of Holyoke Gas and Electric Department served 
20.320 electric customers, and 15,638 gas customers, as well as providing all of 
the street lighting and municipal lighting of the city of Holyoke. Its customers 
included residential, commercial, and industrial consumers. During 1956 the 
department used and sold a total of kilowatt-hours of electricity and achieved 
a peak demand of 20,100 kilowatts. The department's projected load growth 
curve indicates an increase in demand at the rate of 7 percent per year. 

At the present time the Holyoke plant has a total electric capacity of 30,306 
kilowatts. Its total plants investment is nearly $10 million, and it employs 
approximately 210 employees. The Holyoke plant is the largest municipally 
owned gas and electric plant in the New England area. 

In addition to its function of manufacturing and distributing gas and elec- 


= ac 


tricity, the Holyoke department also generates and distributes steam to indus- 
trial customers for space heating and process purposes. The Holyoke depart- 
ment performs this function by virtue of special legislative authority and sub- 
ject to the provisions of chapter 164. During 1956 the department served 31 
steam customers. 


II, REASONS FOR PROPOSAL BY CITY OF HOLYOKE GAS AND ELECTRIC DEPARTMENT 


The decision of the Holyoke Gas and Electric Department to present a pro- 
posal in the second round small power reactor demonstration program was 
predicated upon the following considerations : 

1. An immediate need for additional generating capacity. 

2. Because of the high fossil fuel costs in the Holyoke area, it was certain 
that the department could offer a maximum dollar incentive to AEC for kilowatts 
produced by AEC facilities. 

3. It was felt that the construction and operation of a nuclear reactor in 
Holyoke would provide a great industrial stimulus for the area. 

t. The desire of the department to keep up to date in power generation 
technology. 


Wf, FINANCIAL LIMITATIONS OF MUNICIPALITIES IN RESEARCH AND DEVELOPMENT 
PROGRAMS 


It is undoubtedly true that mnnicipalities require a maximum of assistance 
in order to participate in programs like the reactor demonstration program of 
the Atomie Energy Commission. 

This is primarily due to the fact that municipal departments, at least in 
Massachusetts, have no authority to invest municipal funds for research and 
development purposes. 

Chapter 164 of the General Laws of Massachusetts authorizes the acquisition 
of plants by municipalities for the purpose of manufacturing or distributing 
vas or electricity for municipal use or for the use of its inhabitants. The courts 
have clearly indicated that this authorization does not include authority to 
engage in incidental enterprises. The powers of municipal departments depend 
entirely on statutory authorization and the enabling statutes are strictly con- 
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strued. It seems clear that the existing statutes could not be construed to permit 
research and development expenditures. 

Statutory limitations also preclude the possibility of a joint proposal by a 
group of municipalities. No provision for such joint activity is provided by the 
statute, and for the same reasons as stated above, authorization for such activity 
cannot safely be implied. 


IV. PROCEDURE FOLLOWED BY CITY OF HOLYOKE GAS AND ELECTRIC DEPARTMENT IN 
PREPARATION AND PRESENTATION OF PROPOSAL 


The City of Holyoke Gas and Electric Department first learned of the opportu- 
nity to participate in the reactor demonstration program when the invitation of 
AEC for proposals in the second round of the program was presented at a meeting 
of the American Public Power Association on October 11, 1355. 

At that time a nuclear study committee consisting of department personnel 
was formed to determine the feasibility of participation by the department in the 
program. The nuclear study committee applied for and obtained an access permit 
from the Atomic Energy Commission and applied for and obtained security clear- 
ances (L) for its members. The committee contacted and interviewed numerous 
potential reactor manufacturers and conducted a rather extensive study with 
regard to the possibilities of participation in the program and with regard to the 
type of plant which would be most suitable for construction by the department. 

As a result of the study it was decided that a proposal would be submitted 
for the construction and operation of a gas-cooled reactor coupled to a closed- 
eyele gas turbine. It was proposed that the reactor would be designed and con- 
structed by Ford Instrument Co., division of Sperry Rand Corp., and Sanderson 
Potter, New York City, was chosen as architect-engineer for the project. 

Following the decision of the nuclear study committee a series of conferences 
was held with representatives of Ford Instrument Co., Sanderson & Porter, and 
American Turbine Corp. These conferences resulted in the preparation and 
submission of the department’s original proposal on January 30, 1956. 

The original proposal contemplated that the Holyoke department would pro- 
vide a site for the proposed plan, the necessary transmission lines and switch- 
gear equipment, and the turbogenerator portion of the plant, complete with an 
air heater on which the plant would be operated until the reactor Was con- 
structed and installed, and which would be available as standby equipment 
during periods of reactor shutdown. It was contemplated that the AEC would 
construct and would own the reactor portion of the plant, and would indemnify 
the Holyoke department against any expenditures over and above the normal 
eosts of a conventional steam unit of equivalent capacity. At the time of sub- 
mission of the original proposal it was impossible to provide more than esti- 
mates of the probable costs to AEC of design and construction of the reactor. 

This proposal, of course, failed to meet the AEC criterion of a closed-end 
commitment to AEC. There were numerous reasons for the inability to 
propose such a closed-end commitment at that time which may be summarized 
as follows: 

(1) In the very short period of time which had been available for prep- 
aration of the proposal, it had proved impossible to obtain firm commitments 
as to costs of fuel element fabrication, fuel element reprocessing, conversion 
of the turbine to nuclear operation, and numerous component parts of the 
plant ; 

(2) Certain experimental data on which the operating costs of the plant de- 
pended (notably fuel element lifetime) were not available; 

(3) In the period of time allotted, the manufacturers had been unwilling to 
commit themselves to firm costs; 

(4) The requirements of the Reactor Safeguards Committee as to centain- 
ment and personnel were unknown; and 

(5) The Holyoke department, for reasons stated in paragraph III above, was 
unable to commit itself to an expenditure beyond what would be normally re- 
quired for a conventional unit of equivalent capacity. 

On February 15, 1956, representatives of the Holyoke department and of Ford 
Instrument Co. met with the Selection Board of AEC in New York City to 
discuss the proposal. The Selection Board indicated at that time that the 
proposal was not acceptable as a basis for negotiation because it did not meet 
the criterion of a closed-end commitment. It was agreed, however, that the 
proposers should have additional time to attempt to overcome the obstacles 
which had been presented. 
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Following the meeting with the selection committee a concerted effort was 
made to meet the closed-end requirement of the AEC. It soon became ap- 
parent, due to major concessions by Ford Instrument Co. and to the prepara- 
tion of a new design for the turbogenerator portion of the plant, that the 
achievement of a closed-end commitment was at least probable. The Selection 
Board was so advised and agreed to allow sufficient time for the required work 
and preparation. 

All of the parties involved, including the Holyoke department, Ford Instru- 
ment Co., Sanderson & Porter, and American Turbine Corp., devoted con- 
siderable time, money, and effort to conferences, planning and the accumulation 
of data and information necessary to achieve the desired result. 

One essential element of information was a sound estimate of fuel reproces- 
sing costs, which estimate was to be provided by AEC. This information was 
not received until early in August of 1956 and the revised proposal was sub- 
mitted on August 31, 1956. 

Throughout this period of very strenous effort on the part of the proposers, 
no objection was made either by AEC or by the Selection Board as to the 
technical aspects of the proposed plant. On the contrary, the parties were 
led to believe that the proposal would be favorably regarded as a basis for 
negotiation, if the financial objections of the AEC could be met. (See for ex- 
ample letter of K. E. Fields, General Manager, to Representative Boland in 
July of 1956.) 

On August 31, 1956, the Holyoke department, joined by Ford Instrument 
Co. as coproposer, submitted a revised proposal to the Atomic Energy Commis- 
sion. Under the revised proposal the following was contemplated : 

A. The proposed contract period was divided into three phases as follows: 

(1) Preconstruction phase.—During this phase, Ford Instrument Co. was to 
conduct the preliminary experimental work necessary to establish the feasibil- 
ity of the proposed plant. In order to conduct this work Ford was to con- 
struct certain facilities at its own expense, and was to conduct the experimental 
work at cost. AEC was to pay Ford for the work conducted on a cost basis, 
such costs, however, not to exceed a maximum of $5,252,000. 

(2) Construction phase.—During this phase the Holyoke department was to 
eonstruct the turbogenerator equipment at its own cost on a site provided by 
it, and Ford Instrument Co. was to construct the reactor. AEC was to pay 
Ford for construction of the reactor on a cost basis, such costs, however, not 
to exceed a maximum of $3,981,000. 

Holyoke’s ability to propose this commitment had evolved as a result of the 
following factors. 

(a) Holyoke had decided to regard the proposed plant as its second rather 
than its next unit of plant. This decision enabled Holyoke to delay construction 
of the turbogenerator equipment until the conclusion of the first phase of the 
proposed program, and eleminated the necessity for construction of a fossil 
fueled air heater. 

(b) Holyoke had obtained a firm commitment for a closed eycle gas turbine, 
including costs of conversion to nuclear operation. 

(c) Ford Instrument Co. had agreed to provide Holyoke with a fossil fueled 
air heater on which the turbogenerator equipment could be operated in the event 
that nuclear operation failed to meet the economic expectations. 

(3) Postconstruction phase.—This phase was to last for a period of 5 years 
during which time the plant was to be operated by Holyoke at Holyoke expense. 
During this period, Holyoke was to provide AEC with research and development 
information obtained from operation of the plant and was to be paid by AEC 
for such information at the rate of $1,367,000 per year. On the other hand, 
Holyoke was to pay AEC for electrical energy produced by the plant at the rate 
of 3 mills per kilowatt hour which price was to be revised when it was determined 
that the plant was capable of a firm output. 

It will be seen that this proposal constituted a closed-end commitment to 
AEC. AEC’s contribution was limited to $5,252,000 in the first phase, $3,981,000 
in the second phase, and $6,835,000 in the third phase. The requested com- 
mitment of AEC in the first two phases were maximum commitments only, 
while the commitment requested in the third phase was subject to substantial 
credits for electrical energy produced. 

On October 22, 1956, the Selection Board again met with representatives of 
Holyoke and Ford in Schenectady, N. Y. At this meeting it seemed to be gen- 
erally conceded that the proposal met the criterion of a closed-end commitment. 
At no time during this meeting was any question raised as to the technical aspects 
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of the proposal. A series of questions which had been submitted to the pro- 
posers prior to the meeting were all addressed to the financial aspects of the 
proposal. 

After the meeting in Schenectady the proposers’ representatives felt quite 
confident that their proposal was sufficiently sound to be accepted at least as a 
basis for further negotiation. It was with considerable dismay, therefore, that 
they learned on January 2, 1957, that the proposal was rejected because “the 
Commission determined that the planning of a powerplant based on the pro- 
posed reactor system is premature because the basic feasibility of the concept 
has not yet been demonstrated.” 

During a meeting with AEC officials in Washington on January 2, Holyoke 
and Ford representatives were told that their rejection was “a matter of judg- 
ment.” The same statement was made by Dr. Libbey of AEC in hearings before 
the Joint Committee on February 25, 1957 (p. 356, pt. 1, statutory hearings). 
The fact remains, however, that this “judgment” was neither exercised nor 
suggested during the 7-month period when the proposal revision was being so 
laboriously prepared with the full knowledge and concurrence of AEC. 


V. REASONS FOR BELIEF THAT PROPOSAL WAS SOUND 


The personnel of the city of Holyoke Gas and Electric Department felt and 
still feel that the reactor concept which they proposed was sound and should 
be developed. This belief is based on several considerations. 

(1) Research and development.—Because of the advanced nature of the design 
the proposed plant promised to provide a maximum of research and development 
information and data. 

(2) High efficiency-—The design of the plant proposed contemplated the direct 
use of the coolant (nitrogen or helium) as the driving medium in the turbine, 
ihereby eliminating temperature loss in a heat exchanger, resulting in high 
efficiency. 

(3) Low cost.—Since the design of the plant proposed required no heat ex- 
changer or no coolant pump (the turbine acting as the coolant pump for the 
system), the plant gave promise of having an ultimately low capital cost. 

(4) Safety—The type of plant proposed has certain features which should 
result in inherent safety in operation. In the event of an accidental release of 
the coolant there would be no phase change and no chemical reaction. This 
would result in a comparatively low volume of released materials and thus sitm- 
plify the containment problem. Furthermore, because of a low nuclear cross 
section, the coolant gas itself would contain little or no radioactivity. 

(5) Compact design.—The plant as contemplated would be small in size and 
compact in design. Such a plant should be ideal for export purposes, and it 
was, therefore, considered that development of such a plant would be of great 
interest to the Atomic Energy Commission, and fulfill the needs of the second- 
round reactor demonstration program. 

The belief of Holyoke in the soundness of its proposal was amply supported 
by the confidence of the manufacturer in the success of the venture as evidenced 
by the extraordinary contribution that Ford Instrument Co. was prepared to 
make toward the project. Ford was prepared and offered : 

(1) To construct facilities for work on the project at its own expense ; 

(2) To do all research and development work and to actually construct the 
reactor at cost; 

(3) To assume all risks of excessive cost both in the research and develop- 
ment and in the construction of the reactor: and 

(4) To guarantee to supply Holyoke with a million dollar air heater in the 
event the venture proved unsuccessful. 

It would appear that such a major commitment by such an outstanding com- 
pany as Ford Instrument Sperry Rand should certainly be entitled to the 
utmost consideration in any matter of judgment. 

The personnel of the City of Holyoke Gas and Electric Department wish to 
express their pleasure and Satisfaction at being requested to appear at this 
hearing. They hope that this statement may prove of some assistance to the 
committee in its task of advancing the development of nuclear power in the 
United States. 


Representative Honirretp. Our next open meeting will be on Tues- 
day at 2 p.m. in this room for some public witnesses. 

(Whereupon, at 4:55 p. m. the committee was recessed, to recon 
vene at 2 p.m. Tuesday, June 25, 1957.) 
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MONDAY, JUNE 24, 1957 


CoNGRESS OF THE UNITED STATE, 
SUBCMMITTEE ON LEGISLATION OF THE 
Jornt ComMITTEE ON Atromic ENERGY, 
Washington, D.C. 

The subcommittee met at 10 a. m., pursuant to other business, in 
room F-88, the Capitol, Hon. Chet Holifield (chairman of the sub- 
committee) presiding. 

Present: Representatives Holifield (presiding), Durham, Price, 
Cole, and Jenkins; and Senators Anderson, Jackson, Hickenlooper, 
and Dworshak. 

Also present: James T. Ramey, executive director, John T. Conway, 
Hal Hollister, and David R. Toll, all of the Joint Committee staff. 

Representative Horirretp. Today the Subcommittee on Legislation 
is meeting in executive session to consider the status and prospects of 
particular reactor projects or concepts for possible design and con- 
struction. We have requested the appropriate representatives from 
GE Hanford Atomic Works, from the Westinghouse Bettis plant and 
the Naval Reactor Branch, the Du Pont Savannah River—Wilming- 
ton development organization and the Oak Ridge National Labora- 
tory. 

In addition, we have in attendance representatives from the Argonne 
National Laboratory and the Washington staff of the AEC. We also 
are honored by the presence of Dr. Henry D. Smyth who has been 
following reactor concepts. 

We will hear first today from Wilfrid E. Johnson, general manager 
atomic products operation, General Electric Co. Will you please 
proceed, Mr. Johnson ? 


STATEMENT BY WILFRID E. JOHNSON, GENERAL MANAGER, HAN- 
FORD ATOMIC PRODUCTS OPERATION, GENERAL ELECTRIC CO. 


Mr. Jounson. My name is Wilfrid E. Johnson. I am general man- 
ager of the Hanford atomic products operation of General Electric 
Co. This is the organization through which the company has since 
1946 operated the Hanford plutonium plant under contract with the 
Atomic Energy Commission. This testimony is in response to your 
request for a statement concerning the status and prospects of the 
development of dual-purpose reactors at Hanford, and about our 


work on the plutonium recycle program. I shall briefly discuss the 
latter program first. 


I, PLUTONIUM RECYCLE PROGRAM 

To begin, I think it would be helpful to explain the plutonium re- 
cycle concept. 

In power reactors which are designed to use uranium fuel enriched 
to more than the naturally occurring percentage of uranium-—235, a 
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large part of the plutonium generated in the fission process remains 
unconsumed in the fuel elements at the end of the fuel- -exposure 
period. The standard uranium fuel cycle makes no use of this plu- 
tonium for power generation. 

The plutonium fuel rec ycle theory contemplates the use of this un- 
burned plutonium as a replacement for uranium-235 to meet the en- 
richment requirements of the system. By this means complete utiliza- 
tion of the plutonium for power production is obtained and require- 
ments for additional fuel can be limited to natural or depleted urani- 
um. 

The successful development of the plutonium recycle system, there- 
fore, would have at least these important results: First, nuclear power- 
plants could operate without dependence upon uranium isotope sepa- 
ration facilities. This is a feature of special importance to foreign 
nations. Second, the amount of energy recovered from a given 
amount of raw uranium would be increased severalfold. Third, it 
would provide a way usefully to dispose of the plutonium generated 
by the nuclear-power industry. 

Recognizing these incentives for the de velopment of this tech- 
nology, on Se ptember 1, 1956, the Atomic Energy Commission author- 
ized General Electric Co. to undertake a plutonium fuel recycle re- 
search and development program at Hanford. The major objective 
of this program is the development of the technology necessary for 
the practical use of the plutonium recycle in the atomic-power 
industry. 

As we now see it, this program will entail substantial research and 
development in the fields of nuclear physics, uranium and plutonium 
fuel ile ‘ment tec hnology , chemical processing, reactor mi ateri: als, and 
the pertinent economics. The principal facility required is an ex- 
perimental reactor to proof-test results, and to demonstrate the prac- 
ticality of the system. 

We believe that good progress has been made during the past year 
in these various areas of research and development. New approaches 
to the design and fabrication of uranium oxide fuel elements give 
promise of greatly reduced uranium fuel costs. A number of pluto- 
nium fuel element designs have been conceived and are under experi- 
mental investigation. 

Preliminary and tentative economic analyses suggest that plu- 
tonium can eventually become competitive with uranium 235 as en- 
richment if the development program attains a reasonable degree of 
success, It must be stressed here that we are at a very early stage in 
the program and the comparative economics of uranium 235 and plu- 
tonium fuel utilization are highly complex. 

Because the use of an exper imental reactor is vital to timely prog- 
ress in the program, our reactor-design studies have been accelerated. 
Our nearly complete estimate indicates that the reactor will cost $15 
million or less. 

In fiscal year 1957, we will spend about $1,400,000 on the research 
and development, and the reactor-design phases of the program. Our 
budget proposals to the Atomic Energy Commission for fiscal year 
1958 contemplate an acceleration of the research and development 
effort during the year, and the authorization, with appropriate fund- 
ing, of some of the capital facilities. 

These are the outlines of our work on the Commission’s plutonium 
recycle program. I should like to reemphasize that we believe the 
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program has very great potentialities for the advancement of the 
civilian atomic-power fasinates both here and abroad. We have 
made progress in this work, and believe that it should be aggressively 
pursued. We hope that both the Congress and the Commission will 
continue their support of the program. 


Il. DUAL-PURPOSE REACTOR 


Background: Turning now to the dual-purpose reactor: As you 
know, during the course of our work at Hanford over the past 11 
years we have had oceasion at the request of the Atomic com 
Commission to study and report upon various designs of reactors for 
the production of plutonium. In recent years, in examining the pos- 
sibilities of the production of plutonium at lower cost, a number of 
these studies have considered the dual-purpose reactor concept, in 
varying sizes and design features. 

Meaning of the term “dual purpose”: At this point I think it 
would be helpful to define the meaning of the term “dual purpose” as 
I shall use it. 

Essentially, any reactor which exposes a source material such as 
uranium 238 or thorium to an appropriate neutron flux is a dual-pur- 
pose reactor in the sense that it will produce both heat, which may be 
utilized as power, and a fissile material, plutonium or uranium 233. 
This material may be extracted and utilized either as a fuel or as : 
weapons material. In this statement, I use the term “‘dual purpose” 
to describe a reactor specifically designed for the simultaneous pro- 
duction of plutonium and electrical power. 

We wish to emphasize that our work has not involved a review of 
the necessity for, or the advisability of, building additional produc- 
tion capacity. This is a decision which the Government must make 
in the light of many complex and fundamental considerations of 
domestic and foreign policy. 

Technical characteristics: Certain technical characteristics are 
basic to the dual-purpose designs of the Hanford-type reactors we 
have studied. ‘These are: 

First. A dual-purpose reactor requires a mechanical arrangement 
that permits frequent charging and discharging of fuel, and the re- 
actor must be suitable for this purpose. 

Second. The economics of plutonium production generally dictate 
the use of a metallic rather than a ceramic fuel. There is, however, 
a rapid chemical reaction between uranium and water at the higher 
temperatures required for electric power production. For this reason 
expensive stainless fuel element cladding, such as zirconium, is re- 
quired. 

Third. The tubular construction of a dual-purpose reactor would 
permit the charging of different types of fuels in the different tubes. 
The reactor could therefore be used during operation for continued 
experimental development of different fuels. We believe that the 
reactor’s relative capacity for such development would be quite sub- 
stantial and could be utilized over a period of years. 

Present status of development: For the past year, at the request 
of the Atomic Energy Commission, we have conducted some research 
which has involved consideration of the dual-purpose concept. This 
has been done under a Commission development program intended to 
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establish a basis for the design of an improved production reactor 
which could economically replace certain existing plants. The design 
concepts considered in this program have inc luded reactors c: ipable of 
byproduct power recovery. Our work under this program has pro- 
ceeded at an expenditure rate of approximately $2 million per year. 

In general, this research and development has included investigation 
of fuel element technology, heat transfer and lattice physics problems, 
and the development of engineering data on reactor materials and 
coolants, high-temperature : Fieldinee and control and instrumentation 
systems. We have done some work also toward the development of 
criteria for the evaluation of specific reactor concepts in terms of 
operating characteristics and economics. 

Our exploration of this idea indicates that very considerable de- 
velopment work remains to be done on the dual-purpose reactor de- 
sign. The principal problems are those associated with the develop- 
ment of a suitable fuel element. In any eventuality, it appears that 
development difficulties would not substantially reduce the plutonium 
production of the dual-purpose plants we have studied. It should be 
recognized, however, that such difficulties could result in the necessity 
of operating such a plant for some period at less than optimum con- 
ditions. 


ECONOMIC CONSIDERATIONS PERTAINING TO THE DUAL-PURPOSE CONCEPT 


Given an assumption of a requirement for new plutonium produc- 
tion capacity, then the dual-purpose concept is important hor this 
reason: In economic terms, there may be a mutually beneficial rela- 
tionship between two products, plutonium and electrical power, in 
which the value of the power may decrease the cost of the plutonium. 

Our engineering studies to date have been based on the following 
assumptions : 

1. The cost estimates take into account Government financing of the 
plant and the use of standard AEC accounting practices. 

In accordance with a formula furnished to us by the Bonneville 
Power Administration, the electric power would be valued in 1962 at 
2.52 mills per kilowatt-hour at a plant capacity factor of 80 percent. 

Upon these assumptions, our preliminary estimates indicate that the 
economic comparisons to follow would probably obtain with respect to 
the indicated plant sizes and designs. In each case the comparison is 
made of the unit costs of plutonium from a dual-purpose reactor with 
those from a new single-purpose reactor. I wish to emphasize that 
these are preliminary estimates which are not based on detailed design 
studies. 

Case I.—A large dual-purpose plant might be expected to produce 
plutonium at a unit cost of somewhat less than 50 percent of that 
produced by a new single-purpose reactor of the same thermal rating. 
In this size, the dual-purpose reactor would cost approximately $206 
million. This figure excludes the costs of research and development 
and of fuel processing and separations facilities, as do those in each of 
the following cases: 

Case I1.—If the large dual-purpose plant were constructed for an 
electrical output of approximately one-half of its maximum potential, 
it is estimated that the unit cost of plutonium would be about the same 








AUTHORIZING LEGISLATION 383 


as, or perhaps a bit less than, that produced by the new production- 
only plant of the same thermal rating. This dual-purpose plant 
would cost approximately $180 million. 

Case I1I.—We estimate that a small dual-purpose plant would pro- 
duce plutonium at approximately three-quarters of the unit cost of 
that produced by the new production-only reactor cited in cases I and 
II. Our estimates indicate that a dual-purpose plant of this size 
would cost approximately $108 million. 

In analyzing these figures it is important to note that the economics 
involved are greatly influenced by the value taken for the electrical 
power produced by the dual-purpose plants. As I have noted, this 
value, 3.52 mills per kilowatt-hour, is arrived at by the use of a Bonne- 
ville Power Administration formula in which the peculiarities of 
Government financing and accounting are particularly important. 
We have considered the use of this formula appeenette because any 
power produced at Hanford would, in effect, an addition to the 
Bonneville grid. 

(Discussion off the record. ) 

Representative Horirmetp. Thank you very much Mr. Johnson. 

(A supplementary statement from Mr. Johnson concerning the 
plutonium recycle program follows :) 

GENERAL ELectric Co., 
ATOMIC PRopUcTS DIVISION, 
Washington, D. C., June 27, 1957. 
Congressman CHET HOLIFIELD, 
House of Representatives, 
Washington, D.C. 

DEAR Mr. Houirterp: At the request of Senator H. M. Jackson, I would like 
to Supplement the statement of our views concerning the plutonium recycle 
program which I made on June 24, before the Legislation Subcommittee of the 
Joint Committee on Atomic Energy. 

In my testimony, I failed to call the attention of the subcommittee to the 
desirability of an early authorization, with appropriate funding, for the con- 
struction of the experimental reactor which is required for the program. The 
reactor will be used, and is essential, for the accomplishment of the tests upon 
which developments under the program will depend. Its early availability is 
therefore desirable to permit orderly progress of the development work. 

Sincerely yours, 
W. E. JoHNSON, 
General Manager, Hanford Atomic Products Operation. 

Representative Hotirrenp. Our next witnesses are Admiral Rick- 
over and Mr. Simpson. 

Gentlemen, we are glad to have you before us this morning. 

Admiral Rickover is chief of the naval reactor program, and Mr, 
John Simpson is manager of the Bettis plant. 

Members of the Research and Development Subcommittee were at 
Bettis and Shippingport earlier this year and heard from the Ad- 
miral and Mr. Simpson on the work being done at the laboratory. 
Today we would like to hear from you about the future of the facility 
and what projects you will be working on in future years. Specifi- 
‘ally, we would like to hear of what project assignments the people 
who now work on the pressurized water reactor at Shippingport will 
receive and how their experience will continue to be utilized. 

Mr. Simpson, will you please present your statement as to the 
manpower and workload situation at Bettis? Following this, 
Admiral Rickover might briefly touch upon his program. 
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STATEMENTS OF JOHN SIMPSON, MANAGER, BETTIS PLANT, WEST- 
INGHOUSE CORP.; AND ADMIRAL RICKOVER, CHIEF, NAVAL 
REACTOR PROGRAM 


Mr. Srmpson. Mr. Chairman, we were fortunate to have the Sub- 
committee on Research and Development of the Joint Committee 
visited Bettis - the pressurized water reactor site at Shippingport 

sarlier this year. This gave us an opportunity to discuss the role of 
Bettis as a febahee development laboratory, operated for the Atomic 
Energy Commission. 

I understand that today you would like me to describe in more de- 
tail, the projected workload of Bettis and our manpower and facili- 
ties situation. 

For the most part, Bettis has been concerned with the development 
of pressurized water reactors for naval propulsion and the stationary 
powerplant at Shippingport. However, we do have an advanced 
development and planning group which is also investigating other 
reactor concepts, and working actively with rg is the central 
physics and mathematics department. In all, 8.5 percent of our 
total personnel are engaged in our long-range Seas effort. 
In addition, we have extensive computer and laboratory facilities 
available for their use. 

We have approximately 1,100 engineers and scientists. Over half 
of these have more than 3 years experience in reactor design and 
operation. It is difficult to spell out this number with more certainty 
since we have some engineers not working on purely technical work. 
For example, I am an engineer, and various members of my staff are, 
but most of our time must be devoted to administrative work. Also, 
new employments or resignations make our total at any given time, 
a fluctuating figure. Our project workloads are peaking during this 
month of June 1957 and by early 1958 the pressurized water reactor, 
SFR and S5W, that is the fleet submarine and advanced submarine, 
effort begins to decline, making some engineers and scientists avail- 
able by June 1958. Thereafter, the number becoming available will 
increase gradually. 

At one time or other most of the members of the Joint Committee 
have seen the facilities at Bettis. You will recall that we have a 
hot laboratory, a metals working laboratory, critical assemblies, a 
thermal hydraulics laboratory, a simulator laboratory, a mechanism 
laboratory, that is controlled drive mechanisms, and a fluid test facil- 
ity, and other supporting operations. 

In summary, our situation is this: The advanced development and 
planning activity and the central physics and mathematics depart- 
ment are constantly engaged in research on new reactor types. In 
the coming year, with the phasing of our pressurized water reactor, 
SFR and S5W projects, additional scientific and engineering per- 
sonnel will become available. 

Representative Hortrm.p. Thank you very much, Mr. Simpson. 

Senator Anperson. Do I understand they might become available 
to look at, a gas-cooled reactor, if one was desired to be built by this 
Government ? 

Mr. Simpson. They are available, Senator. It would depend upon 
the desires of the Navy and the Commission, as to what they would 


do. 
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Senator Anperson. We do not expect them to sit around if they 
run out of work. 

Mr. Srmpson. We hope they will not. 

Senator Anperson. We had a proposal a year or so ago for some 
new types of reactors, rather substantial development programs, and 
the testimony was there would not be anybody available to do any 
work on it, and it would cause a great deal of disloc ation. That is, 
if we tried to develop some new teams, because all of the scientists 
were busy, which might indicate there might be 2 or 3 people avail- 
able if there was a decision to build a gas-cooled reactor or to do some 
of the other things in natural uranium or something of that nature. 
I understand there would be people available here. 

Mr. Srmpson. I think that we will have some people available. 

Chairman Duruam. Mr. Simpson, you state there that there is a 
percentage of your people engaged in long-range development effort. 
Could you tell us a little more in detail about what that effort is? 
Does it go beyond your present naval program or reactor design / 

Mr. Sreson. Basically, the central physics and mathematics group 
is trying to develop a more accurate picture from a theoretical view- 
point of what is actually happening in the present naval reactors. 
It is to better understand the inner workings of all of the parts that 
go to make up the reactor, and to try to get better methods of calcu- 
lating, and better analytical techniques to ‘determine what is going on, 
and to be able to use the large scale computing machines that have 
become available in recent years. 

We are also trying to get the most out of the Nautilus reactor by 
getting the information into the other programs, out of the Idaho 
test reactor, and we are also looking at different modifications of this 
naval reactor program. 

Chairman Duruam. It is not all military objectives ? 

Mr. Stmpson. Not all military objectives, because we are looking 
at possible improvements for the ‘Shippingport reactor. 

Representative Hortrm.p, Are there any questions! 

Senator Dworsiak. I would like to ask a question. 

Mr. Simpson, when you refer to 1,100 engineers and scientists, 
where are they wor king? 

Mr. Suteson. They are working in Pittsburgh at either the Bettis 
plant, which is somaiaed of two sites in the immediate vicinity of 
each other; there are also a few at the Nutional Reactor Testing Sta- 
tion in Idaho, but the largest percentage of them are in Pittsburgh. 

Senator Dworsuakx. What specific work are they engaged on? 

Mr. Srapson. They are engaged in the design and development 
necessary to support the present projects: the pressurized water reac- 
tor at Shippingport and the naval program. 

Senator Dworsuax. Are many of them working on long-range 
projects ¢ 

Mr. Stwrson. Approximately 8 percent of them. That is, a longer 
range support of the present re 

Senator Dworsuax. Not having had the opportunity of visiting 
either Bettis or the Shippingport pl: int, it is difficult for me to visual- 
ize nearly 1,100 engineers and scientists being employed now. 

Representative Hotiienp. You might explain the projects that you 
are on, to briefly give a rundown on these projects. 

Admiral Rickover. You understand that what we are doing there 
is essentially making anew Navy. We have three laboratories working 
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in this field, Bettis Laboratory, and Knolls Atomic Power Laboratory, 
and we started 2 years ago with Combustion Engineering, at Windsor, 
Conn. 

For the naval effort, there are 5 different designs of submarine 
plants; there are also 3 designs of aircraft carrier or large ship re- 
actor plants. There was a sodium-cooled reactor design at the Knolls 
Atomic Power Laboratory. Presently Knolls has a “destroyer plant 
under design as well as the design of a large submarine, 8,000 tons. 
Combustion engineering is working on a small hunter-killer submarine 
design. 

At Bettis we have the naval projects and the Shippingport reactor. 

I would imagine that there is probably as much practical atomic 
power work going on in these three laboratories as in most of the other 
places in the United States. So if you compare this effort with the 
missile effort, the number of people is not large for what we are get- 
ting. Just compare it with the missile effort. 

There are 1,100 at Bettis and there are about 500 at the Knolls Atomic 
Power Laboratory. These are scientists and engineers, and, of course, 
they are backed by supporting personnel. There are also about 200 
scientists and engineers at Combustion Engineering. 

From the standpoint of what we are getting and the fact that what- 
ever we accomplish in the naval reactors program is of direct use for 
all civilian power reactors, it is not a large effort for what this country 
can get out of it. 

Senator Dworsnak. How much peaceful uses is involved in this 
whole program? Is it essentially a military program / 

Admiral Rickover. The atom does not know whether it is in 2 peace- 
ful reactor or in a military reactor. By and large, the lessons and the 
developments that are made in one are applicable to the other, par- 
ticularly at this early stage of the reactor game where we are just 
barely learning our ABC’s in it. I would say that about 90 percent. of 
what we spent on the Nautilus was applicable to the Shippingport re- 
actor, that is, the technology. You cannot separate it at this stage of 
the game. 

Senator DworsHak. I am speculating on what may happen if we 
make any kind of an agreement with the Soviet leaders to terminate 
a lot of research and ultimately to have disarmament, and to stop 
testing of nuclear wapons, and all of that. Would you care to com- 
ment on that Admiral ? 

Admiral Rickover. We could build ships for peaceful uses, for one 
thing. 

Representative Horirierp. Without being facetious, may I ask you 
another question: The development of your destroyer plant and your 
submarine plant and the large ship atomic plant has direct relation to 
a central power station that ‘would be put in, and of course your PWR 
is the first large reactor which is actually being built on the American 
continent. That is along the line of peace. 

Admiral Rickover. Let me give you a reverse line. For the Ship- 
pingport reactor, we developed a seed and blanket ty pe of core. We 
are using that same principle on the aircraft carrier and on the 
cruiser. This shows how closely they are connec ted together. What 
you learn from the military program is directly applicable to the 
civilian, and what you learn from the civilian is directly appli- 
sable to the military. There is little difference. You might say that 
there is a difference in shock requirements for the naval reactors 
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than for commercial reactors, but this is not really true. If you de- 
sign a commercial reactor to really be safe, you practically have to 
use the same shock requirements as you do for the military one. It 
gets so that except for purpose, the distinctions become blurred be- 
tween the two technologies. 

Senator DworsuaKk. How are you getting on with the PWR? 

Admiral Rickover. We expect by the end of this year to have it 
in operation, if things go as they are now. Our original estimate was 
that we would insert the core sometime in July of this year, and it 
looks like we are about 2 to 2144 months late. But w hen you con- 
sider that on a 4- or 5-year project you are only late about 2 months, 
it is not much. 

Representative Horirietp. There is one minor side issue here, you 
did develop, as I understand, the core at PWR which you did not 
use, but which is now going to be used by Detroit Edison. 

Admiral Ricxover. Y es, sir; we recently had a very great compli- 
ment paid to us, the Russians have practically adopted the PWR 
a In a recent publication of their reactors they show prac- 

ically a Chinese copy in the technical details of the PWR. They 
use zirconium tubes; they use a seed and blanket type core. Prac- 
tically everybody who is getting into the pressurized water reactor 
field has taken over a lot ‘of our tec hnology, and many of the items 
that we have developed. 

So you must look at it this way: Although the amount of money 
that is being spent in our laboratories is large, it nevertheless en- 
ables the other people not to have to spend their money. That is one 
reason why their costs are lower than ours. Take pumps, for ex- 
ample. None of the other people are developing pumps. We have 
had to go through the entire pump development for all sizes of pres- 
surized water reactors. The same thing is true of uranium oxide. 
They are adopting it but we started it and developed it. 

Representative Horirieip. This committee has been hearing testi- 
mony on several different types of reactors. What do you think of 
the necessity—and I am thinking now from many standpoints, par- 
ticularly from a competitive standpoint with England—in develop- 
ing a natural uranium, gas-cooled type of large reactor? Do you 
think it is feasible, and do you think it would be desirable? 

Admiral Ricxover. You have asked me 2 or 3 questions and I would 
like to answer them separately. First, you are talking ab out eco- 
nomics. I think the people who are talking about the economics of 
atomic power today are just conducting arithmetical exercises; I do 
not think they really know. Depending on what basis you use, you 
come up with one answer or another. It is too early, and it is just like 
the economics of airplane transportation 30 or 40 years ago. These 
estimates are just conjectures; you can prove anything you want to. I 
do not think that you can prove today by any real scientific or engi- 
neering knowledge that a water-cooled reactor is more economical 
than a gas-cooled reactor or vice versa. There is not enough informa- 
tion known, and there is little oper ating experience. No one a 
with any certainty how much it costs to operate these plants. I do 
not know how in the world you are going to find this out until you 
actually operate them. So I would ‘like to say this about the cost 
business: I think there have been more trees felled for producing the 
paper to prove these economics than for any other subject. They are 
Just making “guesstimates.” This is my opinion. I am not talking 
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for Commission, sir, I am talking for myself. I think it is very futile 
to argue economics at this stage of the game. 

The next thing is about the necessity. Obviously the United States 
does not need atomic power as badly as do countries such as England 
or those of Western Europe, or the underdeveloped countries. But if 
I were looking around for a source of electrical energy in an under- 
developed country, I would strongly consider a natural uranium 
reactor, because if I used one that either has he: ivy water for a coolant, 
or enriched uranium, or both, then I am tying myself—I am tying 
myself down either to getting the heavy water “and the enriched ur: 
nium from some other country or to building a heavy water plant and 
a separations plant myself. Well, if I can build a separations plant, if 
I have enough electricity to operate such plants then I really am not 
in dire straits for atomic power 

Representative Ho.irre.p. They have to have the original amount 
of electricity first to do the other. 

Admiral Ricxover. You have to have electrical power to operate a 
uranium diffusion plant, unless you want to be dependent on someone 
else. That is like my theory of how you build railroads in Africa. 
You start out by saying: We will put an atomic powerplant in the 
middle of the Sahara Desert because we do not have electrical power 
there; but you have to build a railroad to do it, and so that is how 
you get to build railroads. Once you build the railroad, you might as 
well put up a conventional powerplant, today it would be just as 
cheap. 

If you use heavy water or if you use enriched uranium when you 
do not have adequate supplies of electricity yourself, you immediately 
become dependent on somebody else. With the high tide of nation- 
alism that is going around all over the world, I would think that if 
we wanted to produce power reactors for use in underdeveloped coun- 
tries, it would be best to have a natural uranium reactor, because it 
may be quite possible for every country to find some natural uranium 
within its own borders. 

Representative Horirtetp. How many natural uranium reactors are 
we now testing or building # 

Admiral Rickxover. I do not know. I think you better ask Dr. 
Davis that question. 

Senator Anperson. I was very much interested in what you had 
to say. You mentioned the fact that you have done a great deal of 
work developing pumps, with which I agree, and for which I think 
the whole country should be grateful. Every bit of that work will 
be useful, will it not, when the c ountry moves into commercial power ? 

Admiral Rickxover. Yes, sir. 

Senator Anperson. I tried to point out the other day that a tremen- 
dous lot of work is being done that eventually will contribute to the 
civilian power program. 

Admiral Rickover. Yes, sir. 

Senator Anperson. And it impressed me at Bettis and all through 
the work that you have done, tremendous amounts of research and 
development have taken place, which somebody else will not have to 
pay to do. 

Admiral Ricxover. That is correct. 

Senator ANperson. I am glad they do not have to pay to do it be- 
cause I think if the private power companies had to pay to do all of 
that work, they could not possibly go ahead and build reactors. 
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Admiral Rickxover. I have always felt in the years I have come up 
here, that every member of this committee has thoroughly understood 
the point that you just made, and this is one of the reasons why you 
have always backed me so much. It is easy to say that our program 
costs a lot of money and the others are cheaper, but you have to tiie 
deeply into the whole thing to find out why. The reason we have to 
do such large scale development is because when we develop a re- 
actor for a naval plant, that reactor must be reliable; it must work. 

For example, the Vautilus left New London and steamed completely 
submerged to the Canal Zone, about 2,000 miles; then she transited the 
Canal and went completely submerged another 3,000 miles in 7 days 
from the Canal Zone to San Diego. I talked to the captain of the 
Nautilus the other day. They left San Diego and operated for 
another 2,700 miles with the fleet on submarine exercises; all of this 
while they have not had a single thing wrong with their propulsion 
plant. 

The reason we take so much pains is because we have to make the 
plant reliable. A nuclear powerplant ashore must have equal relia- 
bility. I think this is something that is not thoroughly understood. 
We are not building reactors just to prove a point; we are building 
reactors that have to work and go on the line like any other type of 
powerplant. In fact, the record of the Nautilus is superior to that 
which any conventional submarine has achieved in the last 2 years, 
from the standpoint of reliability. 

Senator Hickentoorer. That brings up a point which we have 
discussed, I think, before and maybe it has ng discussed here, but 
as far as powerplants are concerned, that is, reactors for power- 
plants, you are in a bad way if that plant is the “a source of power, 
are you not? It has to be shut down periodically, does it not ? 

Admiral Rickover. We have not had to shut that plant down. The 
Nautilus has always been able to carry out operations which were 
planned a long time ahead. We have a small storage battery in the 
Nautilus, which can carry her for a few hours. This battery can be 
recharged by the reactor. 

Senator Hickenitoorer. From a practical standpoint, if atomic 
fuel is to be the chief source of fuel for energy, then that plant some- 
times has to be shut down and you have to renew the cores, and you 
have to do this, that, and other things and there comes a time that 
you have to have standby power of some sort, or another source of 
power, either another reactor which can cut in and take over the load, 
or you have to have some other kind of power. 

Admiral Rickxover. In the first place, the atomic powerplant 
lasts for so long a time that the refueling is quite an infrequent 
matter. The core now in the Nautilus should run her for 3 years 
or more. 

Senator HickENLoorer. You mean 24 hours a day? 

Admiral Ricxover. The normal type of operation. 

Senator HickenLoorer. Your powerplant runs 24 hours a day. 

Admiral Rickover. The core now in the Nauti/vs will run her 
continuously at full power for a long time. But naval vessels do not 
run continuously at full power for long periods of time. 

Senator Hickentoorer. Apparently I am not making myself cleat 
I am talking about a powerplant on land to create electricity to turn 
factory wheels or any other thing. That plant has got to work 24 
hours a day. 
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Admiral Ricxover. Yes, and after a certain time the reactor shuts 
down and you have to refuel it. 

Senator Hickentoorrer. But my point is that if that would be the 
sole source of power, you would have no power in the shutdowns. 

Admiral Rickover. Yes, sir. 

Senator Hicken Looper. You would have to have standby, either 
another reactor operating, or conventional fuel. 

Admiral Ricxover. Let us take the case of an underdeveloped 
country, because that is the worst example you can pick. In the 
United States we have a grid that interconnects powerplants 
throughout the country. At the rate atomic power is going to come 
in, it is just drop in the bucket and so it does not make any difference. 

For example, in the Duquesne Light Co. electrical system, the pres- 
surized water reactor starts off with generating about 60,000 kilowatts, 
and this is only about one-twentieth or something of the sort of their 
total output. They have arrangements with neighboring utilities so 
that they can borrow power. So there is no problem there. There is 
no country in the world today that does not have some electrical 
power. So when you start out with the first atomic powerplant, you 
would have to depend during the shutdown on other plants carrying 
the load. I would say that in 90 percent of the countries we are talk- 
ing about, at the rate atomic power is going, this would not be a 
problem. 

Senator Hicken Loorer. What is the use of building an atomic plant 
in an industrial system until the costs are proven and they know they 
can make it just as economically, except for testing purposes or 
experience ¢ 

Admiral Rickover. What was the use of building airplanes for 
transportation? We had a very fine railroad transportation system 
in the United States. 

It is for this reason, sir: We cannot tell when the depletion of fossil 
fuels is going to catch up with us. 

In my opinion, I think it is going to catch up much sooner than we 
think. “So we have at this time two reasons for developing atomic 
power. One is for our own use, which is not as imminent as it is for 
other countries, and the other is from an international standpoint. 

It is my understanding that the feeling of your committee is that 
the most important reason today for urgency in developing atomic 
power is from the international standpoint. But there is another 
thing, Senator Hickenlooper. Science and engineering today are 
indivisible. No matter what it is you work on, you learn in related 
fields, and results in a broad national technical advance. It isa very 
surprising thing. 

For instance, take these pumps that Senator Anderson just men- 
tioned. The Combustion Engineering Co. has several hundred million 
dollars’ worth of boilers in various powerplants in the United States, 
and one of the things which have been needed for many years is a 
better pump for their forced circulation boilers. They are now trying 
out the pumps that we developed for nuclear powerplants. 

Senator Hicken.oorer. Do not misunderstand me. I am not ad- 
vocating the stopping of experimentation or development along this 
field. 

Representative Price. Let us find out how long it would take to 
replace a core of a plant like Shippingport. What would be the 
operation ¢ 
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Admiral Rickover. The Shippingport reactor is designed so that 
individual fuel elements can be replaced. This has been a very diffi- 
cult concept to include in the design, but we will be able to take out 
individual fuel elements. 

I do not think it would take very much longer to replace the core 
than it takes for a complete overhaul of a boiler in a central station 
plant. I am sure as time goes on, core replacement time will be cut 
down. 

At Calder Hall, for example, if they want to renew fuel elements 
they shut down the plant. But one of the specifications which the 
British placed for their new gas-cooled reactors is that they be able to 
refuel while the plant is operating. That is because they figure that 
1 day’s shutdown of a central station plant would cost them about 5,000 
pounds. 

Representative Hortrietp. So there would be a continual substitu- 
tion of fuel rods, 

Admiral Rickover. That is the way they are designing them. You 
know that the gas-cooled reactor operates under consider: ably less pres- 
sure than the PWR. At Shippingport we have to shut the plant down 
but we do not have to renew an entire core at any one time. We have 
gone to a great deal of extra expense and development to so design 
the core and the pressure vessel head that we can replace it in parts. 

Representative Honirretp. You brought up this Calder Hall reac- 
tor, and we have a letter here from the AEC which explains the 
theory with which the United Kingdom treats their commercial 
information. They make it av ailable to their industrialists on a 
royalty basis, while we give our techniques to our people here. Now, 
in their agreement w ith us, too, they did confine the Atomic Energy 
Commission to only using their information on these natural uranium, 
gas-cooled reactors to the building of a Government plant. 

In other words, if they let us have this information, we cannot give 
it to the competitors, the business competitors. So if we did go into 
building a natural uranium, large-size reactor, would it be your 
thought that we should go into it on the basis of an agreement with 
the British, and thereby preclude our businessmen from having access 
to the technology on a royalty-free basis, or would you start with the 
information that we have now and develop our own line of: natural 
uranium reactors ? 

Admiral Rickover. You are asking me questions, sir, which should 
properly be addressed to the General Manager of the Commission. 

Representative Houirrerp. Let me ask it in a different way, do you 
think that we would be handicapped by not having access to the 
information which the British have, to a considerable extent ? 

Admiral Ricxover. I do not think so. I think that there is a great 
overestimation as to the large amount of nuclear knowledge that is 
floating around in England, and in the United States. They were 
over here recently, and we gave them pretty good information on our 
submarine program, in accordance with the exchange which the Presi- 
dent authorized, and I think that they are quite “amazed at the ex- 
tensiveness of our work. I think we are kind of kidding ourselves on 
the vast degree of hidden knowledge that is available in England on 
their reactors. I should not think that if we built a gas-cooled reactor 
we would want to just copy what they have done. I think we would 
want to go ahead and do one that is better than anything that they 
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are undertaking, and I do not think that we need to have any in- 
feriority complex whether they give us this information or not, 
whether we could not do this job. 

Senator AnpErson. Good for you. 

Representative Hortrrerp. I was hoping that you would say that, 
frankly, because if we could build or get into this field, which seems 
to me is going to be the free and open competitive international field, 
I would hate for us to handicap ourselves with utilization of knowl- 
edge which is already patented by the British, and which all of our 
people would have to pay royalties on. 

Admiral Rickover. What do you mean by “competitive field,” sir? 
It seems to me it is a competition to see who gives away the most 
money. Everybody is arguing about selling reactors that they do 
not have to other people. 

Senator Anprerson. That was not the reaction on the Japanese 
situation. As soon as the Japanese announced they were going to 
take British reactors, we sent missions flying there, and we brought 
them over here to be sure they would buy one American rez ctor, no 
matter how much they cost. 

Admiral Rickover. From what I have seen, neither side has much 
to sell today. 

Representative Horirreip. I was speaking about developing some- 
thing that would be in the future. I recognize with you that is it 
not competitive. 

Admiral Rickover. As far as competition is concerned, may I 
make my position clear. I do not think that anyone can talk with 
any clarity or real judgment on the cost of atomic power today. 
All you have to do is see what people have been saying the last few 
years about the cost of atomic power, and how the estimates have 
been changing as they faced the realities a little more clearly. 
Atomic power is not competitive today; it is not going to be cheap; 
it is not going to be competitive for many years. 

Senator DworsHak. You cannot sell anything, and how can you 
give anything away under the International Agency ? 

Admiral Rickover. You can give things away. It is always easy 
to give things away. I have never heard anyone who would not take 
something, sir. 

Representative Horirretp. When Mr. Price’s subcommittee was in 
Bettis, we asked you if you could take on a gas-cooled reactor proto- 
type plant, considering your present obligations to the Navy, and 
on the PWR, and I am going to as you that question again. 

Admiral Rickover. Of course, "Mr. Holifield, that is really a de- 
cision for the General Manager to make. I think that was brought 
out when we had our previous hearings. I told you at that time that I 
could, but that it is up to the Commission to dec ide. It is their decision. 
I could undertake the job because we have a lot of trained people, 
both in my own organization and at Bettis and at the other two 
laboratories. We could use the people from all three of these lab- 
oratories I also mentioned at that time the reason I and my own 
people and the people in the laboratories were in this game was not 
entirely for the Navy, but that they were interested in developing 
atomic power for the United States on a broad scale. This has al- 
ways been their major interest. 
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I would like to do it, but then again the Commission has its own 
problems, and its own ‘policies, and they would have to make that 
decision. 

Senator DworsHak. Do you have the bugs out of the Sea Wolf 
so that we can proceed with our submarine program and be as succes- 
ful as the Nautilus was? 

Admiral Rickover. We have located the bugs in the Sea Wolf. 
The real trouble with the Sea Wolf was in the heat exchangers, and 
it Is my ps roma that a water-cooled reactor, from what we have 
learned, is far superior to a liquid-metal-cooled reactor for naval 
vessels, W e will keep on operating the Sea Wolf plant until we have 
trouble. At that time, we will decide whether it is too costly to repair 
it. If it is, we are already making plans to substitute a pressurized 
water plant in the Sea Wolf in place of the sodium plant. We have 
some of the components on order, and we are going through the 
engineering design to change it over. 

She has operated now more than 12,000 miles, of which about 8,000 
miles have been fully submerged. She is operating well. 

Representative Price. Not at full power. 

Admiral Rickxover. About 85 percent power. 

Representative Price. It lost some of its power. 

Admiral Rickover. Somewhere between 10 and 15 percent of the 
power. 

Representative Hortrrmeip. Looking at the broad field of develop- 
ment, do you think that it is desirable to develop a full-scale gas- 
cooled type of natural uranium reactor ? 

Admiral Rickover. In my opinion, yes, for the reasons I gave 
before: that if we are to carry out our policy of helping underdevel- 
oped nations, the best way is to have a natural uranium reactor. It 
is even questionable that you can have a natural uranium water- 
cooled power reactor even with heavy water. There is some doubt 
that you would not have to use slight enrichment, even with heavy 
water, 

That gets you back again to the diffusion plant. 

Senator Anperson. I just hope that the AEC and the Navy keep 
you busy up there and do not let us disperse that large staff of yours, 
that Mr. Simpson mentioned, and if you have 1, 100 people working 
and they are working as well as I think they are now working, I 
hope they are kept busy. I surely would hate to see them broken up. 

Representative Hortrrevp. I certainly will join in that. 

Are there any further questions here? 

Mr. Ramey. What would be the smallest size prototype gas-cooled 
reactor that would be feasible ? 

Admiral Ricxover. I would suggest no matter who does it that you 
do not tie him down too much. I would say perhaps 40,000 or 50,000 
or 60,000 kilowatts. I think you ought to give the people enough 
leeway, because in the | Inited States it is not important today ‘to 
have a very large reactor, because if you can prove it on 40,000 or so, 
you have also proved it for a large size. It would be more important 
to do that than to get into a competition for size. It would be more 
important to learn technology from the first one or two than just to 
be able to brag that we have built something bigger than the British. 

Senator Dworstk. What percentage of those 1,100 engineers and 
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scientists are on the AEC payroll, and what percentage are on private 
company payroll ? 

Admiral Rickover. They work for the Westinghouse Co., but the 
Westinghouse Co. is reimbursed for all of their sularies, by the Gov- 
ernment. They are all indirectly AEC personnel. 

Representative Hoxirrmerp. Would you have the facilities, or are 
your laboratory facilities sufficient ¢ 

Admiral Rickover. No, there would have to be additional facilities. 
I would expect, if the Commission were to assign such a reactor to me, 
to use the facilities of all three laboratories, and not put in facilities 
unless they were absolutely necessary, but certainly there will be addi- 
tional facilities required because this is a departure, to develop gas in- 
stead of water. 

Representative Horirretp. As far as building the actual reactor is 
concerned, could you build a reactor like that at Arco, or some other 
place? 

Admiral Rickover. Oh, yes. 

Representative Houirrerp. What would the safety factor of it be? 

Admiral Rickxover. I think it would be advisable for the first one to 
have it at Arco. You people are going to be continuously harassed 
with safety, and you had better put it some place where you can try 
out things, that you can do at Arco, which involve safety, things 
which you might not be able to do at some other place. At one time 
we deliberately burst a fuel element in our reactor at Arco, to see what 
would happen. We can get away with it there, and we are going to 
do the same thing again soon, but you might not want to try it if you 
had the reactor near a populated area. You must remember that the 
first one or two are really experimental reactors, from which you want 
to learn as much as you can. So you would be better off to put it at 
Arco. 

Representative Horirreip. Generally speaking, a natural uranium 

gas-cooled reactor would be considered among the safer classes, would 
it not, of reactors? 

Admiral Ricxover. I think a water-cooled reactor, from what we 
know today, may be somewhat safer, but if you design any reactor 
properly, you can make it safe. It is a question of the design that 
you put into it and what precautions you take, and what auxiliary 
systems you put into it. 

For example, at the PWR we have located the reactor below the 
ground. We have a large tunnel that is full of water, and if anything 
happens the reactor can easily be flooded so that it cannot run away. 
There are a lot of things you can do by proper design to take care of 
safety. 

Representative Hortrretp. If there are no further questions, thank 
you very much, gentlemen, for your appearance here. 

Senator AnpErson. What work is being done on natural uranium 
reactors ? Mr. Davis, would you tell us what work is being done on 
natura] uranium reactors? That is, by this country at the present 
time. Are we building any or contemplating any ? 

Mr. Davts. The work ‘on the Chugach type of reactor would in 
larger sizes be applicable to possibly natural uranium reactors. It is 
even possible, I think probably, to build a larger boiling water, heavy 
water-reactor using natural uranium. I think in general, we would 
plan on being able to utilize low enrichment with plutonium recycla 
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since the advantages of having a slight degree of enrichment are very 
substantial, even for the natural uranium type of reactors. 
Senator Anperson. But quite obviously, Cambodia or some other 
place cannot put up a gas diffusion plant. It runs to too much 
money. As the French have pointed out repeatedly, they are going 
to be attracted to natural uranium reactors. Are we building a natu- 
ral uranium reactor and not something that at some subsequent date 
may prove to be possibly of benefit, but are we doing anything in that 
field or have we sort of abandoned it! 

Mr. Davis. We are not doing anything specifically in that field, 
Senator, but I think the point ‘with respect to somebody like Cam- 
bodia is that they would not be interested in the size of a reactor that 
would be required to be a natural uranium reactor. Natural uranium 
reactors are inevitably very large reactors and if they are going to be 
at all economic, they have very large power output. 

Senator Anperson. We might change it to Japan, where they have 
a large population and require electricity. Did you not ask for a 
natural uranium reactor in the budget, and is that not one of the ones 
turned down 4 

Mr. Davis. Yes, we have asked for that and we have a proposal 
which would envisage a type of reactor which would be directed 
toward a natural uranium reactor. We have had Du Pont studying 
and doing some study work on the natural uranium but we have no 
plans for them to build such a reactor at the present time. 

Representative Hortrretp. Du Pont will be the first witness at 2 
o'clock. 

Mr. Davis. We do not have any plans at the moment that are 
underway. 

Senator Anprerson. You still feel, Admiral, that a natural uranium 
reactor would be a desirable thing as soon as we can get to it? 

Admiral Ricxover. I would rather—this i is really a matter of Com- 
mission policy. 

Senator Anperson. I am not trying to put you in opposition to the 
Commission, and I will withdraw the question. I was trying to get 
an answer from somebody that I regarded as an expert in this field. 

Representative Horirre.p. Thank you very much for your testi- 
mony here. 

We will reconvene at 2 o’clock in this room. 

(Whereupon, at 12:20 p. m., the subcommittee recessed to recon- 
vene at 2 p. m., of this same day.) 
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MONDAY, JUNE 24, 1957 


CoNGRESS OF THE UNITED STATES, 
SuBcOMMITTEE ON LEGISLATION OF THE JOINT 
Com™irrert on Atomic ENERGY, 
Washington, D.C. 

The subcommittee met at 2:15 p. m., pone to adjournment of 
the morning session, in room F-88 of the Capitol, Hon. Chet Holi- 
field (chairman of the subcommittee) presiding. 

Present: Representatives Holifield, Durham, Price, Cole, Van 
Zandt, and Jenkins; and Senators Anderson, Hickenlooper, and 
Dworshak. 

Present also: James T. Ramey, executive director of the Joint Com- 
mittee, and David R. Toll, a member of the professional staff of the 
committee. 

Representative Price. The subcommittee will come to order. 

Mr. Holitield is chairman of this particular subcommittee, and he 
is tied up on the floor in the consideration of the authorization bill 
which is to be considered under suspension this afternoon. Mr. Dur- 
ham is also detained over there and Mr. Holitield asked me to come 
over and get this meeting under way. 

The committee will be in order. 

The first witness will be Mr. Hood Worthington of Du Pont. He, 
with Dr. Babcock, also of Du Pont, will tell us of the status of their 
development in heavy water, natural uranium power reactor. 

Mr. Worthington, would you come around, please ¢ 


STATEMENTS OF HOOD WORTHINGTON AND DALE BABCOCK, REPRE- 
SENTING E. I. du PONT de NEMOURS & CO., WILMINGTON, DEL. 


Representative Price. Would you proceed, Mr. Worthington. 

Mr. Worrnineton. Yes, I will, Mr. Price. 

Last September, Mr. R. W. Cook, then acting general manager 
of the AEC, wrote to Mr. Harry F. Brown, genet ral manager of the 
Du Pont Co.’s explosives department, asking whether the company 
would make a study of heavy water moderated power reactors. 

He said that heavy water moderation was at that time served by 
three different lines of activity. The first was the Canadians’ work: 
the second was some experiments that were planned for later on this 
year in the Argonne experimental boiling water reactor, usually 
known as the EBWR. 

The third, of course, was our work at the Savannah River plant. 
But as time had gone on, they had come to an increased appreciation 
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of the importance of natural uranium in the plans and desires of 
other countries. 

Now, the connection between natural uranium and heavy water is 
that natural uranium needs a good moderator such as heavy water is. 
So the Commission felt the need of studies in this area both to serve 
the atoms for peace program and to increase the prospects for arriv- 
ing at competitive power in the United States. 

They suggeste’ to the company that we study heavy water moder- 
ated reactors foc using our major attention on heavy water cooling. 
This meant that other coolants than heavy water were not barred, 
but told us where to place the main emphasis. The objective of this 
study would be the selection and development of components of a 
reactor to produce 100 electrical megawatts. 

This is an appropriate size and it is not as large as some of the 
largest individual units in this country, but on the other hand, it is 
a good sized block of power to swing on and off the line. 

Senator Hickenwoorrr. Is that heat or power? 

Mr. Worrutneron. Electricity, yes, power. They asked us in the 
course of this study to weigh the pressure tank designs against the 
pressure tube types. This ‘formed two important classes of hes avy 
water reactors. 

The Du Pont Co. agreed to embark on a program of study and 
development in accordance with Mr. Cooks letter. That was with the 
idea of firming up the nature of the study and the program by January 
31 of this year. At that time we did make a report to the Commission 
and we were told to go ahead. This we did. 

So what I am here todav for, is to tell you something about where 
we are and how the future looks to us. 

Heavy water is important as a moderator because it is better than 
any other material in its ability to slow down neutrons to the desired 
thermal range and at the same time not to absorb them. 

Light water, for instance, is a superb material as regards slowing 
down neutrons, but unfortunately it picks a lot of them un in a use- 
less way. This characteristic gives the designer a great freedom in 
choosing structural materials to go into the pile, to do such things as 
distribute the power inside the shell of the reactor or so that you can 
get the most power out of the unit, and in going to very high powers 
per pound of uranium which, of course, is economical in your use of 
the uranium itself. 

The trouble with heavy water is that its density goes down as its 
temperature is raised and it is practically impossible for you not to 
raise a substantial amount of the heavy water temperature. This is 
not an unmixed curse, because as the density goes down, the reactivity 
of the reactor goes down and this gives an element of safety that is 
very highly prized. 

We think that we can otherwise manage this characteristic through 

rarious measures of design. 

Of course, heavy water is just like light water in that it develops a 
high pressure when you heat it up to a fairly high temperature. It is 
just like ordinary water in a boiler in this respect. 

Now, 100 megawatts of electricity reactor will need on the order 
of 100 tons of moderator and 100 tons of coolant. This is heavy water 
that I am speaking of. At $28 a pound, which is the current price for 
heavy water, and with a 15 percent per annum charge for capital, 
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which are the groundrules that were given to us, this works out as 
about 1349 mills per kilowatt hour for each 100 tons. 

Obviously, this is a place where you can work to reduce costs. You 
can try in every way to reduce the volume of heavy water that you 
must use and one of the things you might do is use gas as a coolant in 
which case this extra 100 tons that I spoke of would be eliminated. 
I will come back to what you get into with gas cooling in just a minute. 

There is another cost assoc ciated with the use of heavy water and 
that is the fact that it is hard to hold. Nobody cares very much about 
a little loss of ordinary water in an ordinary powerplant, but heavy 
water at $28 a pound is something else again. 

We haven’t very much of anything to go on here except our own 
experience at the Savannah River plant and if we say that the things 
that we have learned or will learn will just about compensate for the 
higher pressures and temperatures that are characteristic of a power 
reactor, then perhaps the Savannah River losses are a reasonable yard- 
stick. 

They are about 1,500 pounds of heavy water per reactor month. 
This sounds like quite a lot, but it is 50 pounds a day, 5 gallons a day, 
and we are circulating something on the order of several thousand gal- 
lons a minute of water around the system so perhaps 5 gallons a day 
isn’t too impressive an amount. 

Mr. Ramey. Isn’t Argonne doing some work with Allis-Chalmers 
on seals and so on, on that 4 

Mr. Worruineton. Yes, they are doing work in connection with 
the turbines. 

Mr. Ramey. That would tie in with the matter of conserving your 
heavy water ? 

Mr. Worrutneron. Yes; I think that it can, but we haven’t come to 
any conclusion as to whether that turbine work will be directly ap- 
plicable to what we do experimentally, or not. It may very well be. 

Anyhow, this loss of this sort adds nine-tenths of a mill per kilo- 
watt-hour to the cost of power. Now, let us talk for a minute about 
this gas cooling. To use gases, you have to go up to a respectable high 
pressure in order to increase their ability to transfer heat. We are 

talking about pressures such as 300 pounds per square inch. 

The | gas that you would like to use is hydrogen because it has a 
superb ability to carry heat and it does not ‘take very much power to 
pump it around because of its low density. Unfortunately, however, 
it is extremely flammable and it explodes if you have a mixture of it 
and put a flame near it and if it gets in contact with many of the im- 
portant metals such as uranium, it Phas aw ay of attracting them chemi- 

cally, which is very objectionable indeed, and increases their volume 

and they swell up and break the container that they are in and it has 
another way of seeping through the metals that are ordinarily used in 
reactors. 

It can actually go through many metals and turn up on the other 
side in the most embar rassing kind of : a way. 

Helium is a much better choice in these respects, although it does 
not have the heat-carrying capacity, but the trouble with ‘helium is 
that many of the nations that might be interested in natural uranium 
reactors would probably object to ) depending on the United States for 
helium and so far as I know we are the only source for it. 
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Representative Price. Is not our source pretty low on helium ¢ 

Mr. Worrutineton. I do not know, and I have not heard that there 
was any stringency on helium. 

Representative Price. Does anyone have any comment to make on 
our possession of helium ? 

Mr. Baxscock. The amount of helium loss that we would have would 
not be any strain on our present producing amounts. 

Mr. Worrnineron. There are other gases, methane, and carbon 
dioxide are others, and these are definitely poorer than the two I have 
mentioned, but they may still be attractive and we have not by any 
means completed our studies of gas cooling. 

Senator HickeNn Looper. Is methane not explosive ¢ 

Mr. Worruineton. Yes, but not as objectionable as hydrogen, 
quite, and it probably would be broken down chemically and this 
might cause us some trouble, too, and this we don’t really know about 
it. 

Let us go to the question of the reactor lattice. By lattice in a heavy 
water reactor, I mean the way we arrange the uranium geometrically 
in the heavy water. The thing we had hoped that we would be able 
to do is to have a few big fuel elements widely spaced. Now, by big, 
I am talking about something that might be anywhere from maybe 3 
inches to 6 or 8 inches or something like this in diameter, and spaced 
on respectable distances such as a foot or more that would really give 
you some elbow room to work in. 

It is characteristic of the present reactors that they are awfully 
tight in this respect. This would make things simple in construction 
and operation of the reactor, but unfortunately, the physics say “No.” 
So we are forced to something like the following: 

Uranium tubes that might be 2 inches outside diameter, with walls 
a quarter of an inch thick, and something on the order of 12 feet long, 
and spaced on 6%- or 7-inch centers. The work on these lattices is 
practically complete. So far, however, we have not been able to find 
any experimental work on the way that the reactivity of such a lattice 
of natural uranium and heavy water changes as its temperature is 
raised. 

At least it is not above 180° F., for the moderators’ ————-- 
a we really do not know what we can do in this area. It is possible 

‘aleulate things of this sort, but there is always some greater un- 
aan under these circumstances than we like to have. 

We are talking about using our coolant at temperatures on the 
order of 500° F., which seems to be quite beyond the experimental data 
that we have been able to find to date. 

Accordingly, we are designing experiments to be carried out in a 
tank that might be 5 feet in diameter, 15 feet long and containing 
neutron sources at the bottom. In the business this is called a pres- 
surized experiment. We will do this if it turns out to be necessary. 

The fuel elements we would like to have simple and easy to make, 
and free from the kind of failures that lets heavy water go through 
the sheeting material and come into chemical contact with the uranium 
because it goes after the uranium rather fast ; the heavy water does. 

We have had pretty good success at the Savannah River [security 
deletion]. Now, I might interject a word here as to know how we 
think we have done this. We do not really know. Perhaps all we 
did was just keep our fingers crossed. 
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We think it was largely due to our having extremely pure heavy 
water. This heavy water is run through an ion exchange resin and 
it is brought into a state of purity that is hard to equal by any other 
means whatsoever including multiple distillation. 

That is one thing. Another thing is that we have worked steadily 
for the last 7 years on getting uranium of better quality that is better 
able to stand the stresses that are set up in it during operation. 

The third thing we believe is probably a very meticulous attention 
to the details of putting the aluminum cladding on our fuel ele- 
ments. If we can do this same kind of thing, and have this same 
kind of luck, then we think it is quite proper to expect to be able to 
use natural uranium metal or a low alloy. 

I will give you an example. It would be a tube of the size I have 
indicated which would be extrusion clad with zires aloy tube, by a 
process that has been developed by nuclear metals up in Cambridge. 
These pieces would then be heat treated for resistance to ré adiation 
damage and would have fittings put on them at both ends for inser- 
tion in the reactor and that would be it. 

It looks rather simple. We have had 10 similar fuel elements made 
by this process, 5 of which have been exposed in the Savannah River 
reactors at rather low sheet temperatures, and so far we have had 
no failures. 

One of the pieces has even gotten to 4,500 megawatt-days per ton, 
which is a very encour agingly high exposure ate. We need a great 
deal more information on the behavior of such fuel elements, espe- 
cially at the flows and temperatures that it will encounter in the 
reactor itself. 

For this, our best hope is the NRU which is the Canadian devel- 
opmental reactor at Chalk River. We have been assured that they 
are interested in carrying on this work with us, and we have hopes 
that we will be able to embark on that program this fall. The Com- 
mission has assured us that the negotiations are going ahead very 
satisfactorily. 

I am sure you will be interested in the question of fuel costs. If 
we are able to follow the course that I have outlined, we might get 
as much as 6,000 or 7,000 megawatt-days per ton of fuel. That is 
especially if we veahadile the fuel elements after they have been ex- 
posed in the outer parts of the pile and put them on the inside. 

Under those circumstances, perhaps we can get a fuel cost of 114 
mills per kilowatt-hour. If we cannot take them this high and can 
only take them to 3,000, and we think our margin of 4,500 1 megawatt- 
tons per ton is exposed, of course that cost will go up to 3 mills per 
kilowatt-hour. 

We have not in our thinking given very much consideration to the 
value of the plutonium that is contained in these pieces. It might be 
on the order of one-half a mill per kilowatt-hour and this perhaps 
would pay for the disposal of the elements. 

This is a thing that should certainly be considered at a very much 
later stage in the development than the present, in order to refine it 
at all. Our engineers are engaged in the study of alternative designs 
of the reactor complex, and they have actually given their attention 
to od 20 different variations of this part of the apparatus. It is 
too soon for us to have formed a very clear idea of what the costs 
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may be, and a little bit later, just in order to show where the emphasis 
in this work should go, I have used the figure of $50 million. 

The kind of thing that we are studying, just for an example, is a 
pressure vessel in which we have cooled ‘moderator circulating, and 
hot coolant, separated from it by insulating space in a thin-walled 
tube, and the thin wall being permitted by ‘the fact that we have a 
pressure vessel to keep the w hole thing under pressure. 

This gives us a very high reactivity and high economy, but we do 
have to worry about the ‘thermal stress that is associated with this 
kind of a design. Another point that we might give some attention to 
is the question 1 of the use of stainless steel in reactors. 

As you know, stainless steel has been used rather lavishly in the 
reactor business and we would like to find out where we can use carbon 
steel in this sort of affair, and we know very little about this as yet. 

It seemed to me that you gentlemen would certainly want to know 
something about the way these costs stack up and in the face of all of 
these uncertainties I have listed a set of costs here in a very gross way. 

The reactor complex itself, at $50 million, at 15 percent charge for 

‘apital, would run to 10 mills per kilowatt-hour. Fuel, at 3,000 mega- 
watt-days per ton, would be 3 mills per kilowatt-hour. The charges 
for the D.O, heavy water, at $28 a pound with 15 percent capital 
charges, would be about 2 mills, and these losses that I spoke of would 
be one, for a total of about 16 mills. 

Well, now, what does this tell us? It tells us where you should put 
your attention. 

Obviously, this 10 mills is a very important part of the whole. It 
also gives you a notion that if you are lucky on your increasing of your 
exposure of the fuel from 3 ,000 to 4,500, you might cut a mill off. 

There are various things about the pricing of D,O and the capital 
charges for it that conceivably might affect the values in this thing 
and bring the total down. On the other hand, a first reactor has a way 
of being more expensive than you think and we cannot altogether dis- 
count the possibility that this figure was too low. 

Representative Core. What is the MWD which the British guar- 
antee in their development ? 

Mr. Bascock. Of the order that we are talking about, something 
less than that. 

Representative Coie. Less than 3,000? 

Mr. Baxscock. Yes. 

Mr. Werxpene. I think the first reactor ch: arge was about 400 mega- 
watt-days per ton, and they had to dump it. 

Mr. Worrnineton. The way the reactivity curb with exposure 
would go would lead me to think that there isn’t a tremendous differ- 
ence between the graphite-moderated reactor and heavy water in this 
respect. We start out with much more reactivity and we probably 
can benefit by this in going to somewhat higher exposures. But at 
about 3,000 megawatt-days in both of the kinds of units, you are about 
to back the same reactivity that you started with. 

We have more and have not used it all up for some of these purposes 
that I have mentioned, and we can still go on further, whereas the 
gravity unit might run out. 

Our program in this field is to have our own Atomic Energy Divi- 
sion working with our engineering department, proceed with activi- 
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ties that should end up in a design data report and the cost estimate 
on a 100 electrical megawatt prototy pe reactor. 

In the course of this, we would expect to compare these alternative 
designs and to report that to the Commission. This work will be 
supported by experimental data from our own process development 
reactors at the Savannah River plant, including this pressure ex- 
planation if that should prove to be necessary, on flow, vi bri ation, and 
corrosion tests on fuel elements of the kind we propose to use, and on 
work on the heat transfer and the burnout phenomena at Columbia 
University because it is necessary, of course, to have an idea of where 
you are going to run into trouble with these units and they have a 
way of burning out. If you push them too hard and they spread 
reactivity all through the system if you do this, that is radio activity. 

The work on fuel will be pursued primarily at Nuclear Metals in 
Cambridge, with help from the Harvey Aluminum Co. in Los 
Angeles, whom we have visited and find of good facilities and I think 
have a very strong intent to produce zirconium of the quality that we 
need. 

Representative Hotirteip. Have they not advanced quite far in the 
handling of zirconium? It seems to me I had some information to 
that effect. 

Mr. Worruineton. I think they have. They have done a couple 
of things. They have built themselves a building in which they iso- 
late zirconium at one end of the building, and titanium is at the other 
end of the building, and I was much impressed by the cleaniness of 
their operation and their determination to keep things under control 
so that the metal would not pick up oxygen and nitrogen in the 
course of being worked, and, accordingly, be degraded and become 
unsatisfactory ‘for rec yeling. 

Things of that sort can cut the costs of the zirconium very sub- 
stantially indeed, and aes I think will increase the quality. Per- 
haps you have heard it has proved a rather treacherous material in 
the early stages and it has a way of going bad—unrecognizable to the 
ordinary eye, at any rate. 

The last paragraph here, I think that I would like to use just as is. 
The construction and operation of a pilot reactor to guide us in pull- 
ing these experiments together to yield the prototype design would 
lend assurance to our choice. 

It would require an additional 12 to 18 months. If no pilot plant 
is built, we think that our report should be ready by early in 1959. 
If it were based on operation of a pilot reactor it would carry more 
conviction, but it seems to us that the Atomic Energy Commission 
must weigh the desirability of this and various other reactors against 
its means and the time available, and decide where the value lies. 

Well, gentlemen, that is the end of my prepared statement. Dr. 
Babcock and I would be delighted to do what we can to answer the 
questions that this may have aroused in your mind. 

Representative Pricer. Would you mind describing your pilot re- 
actor proposal ? 

Mr. Worrnrneton. We haven't really firmed that up. Our original 
proposal to the Commission was a small reactor in which we had a 
ring of probable enriched materials, and as it was described then, it 
also depended on the use of these large elements which we have found 
since would not have a chance of working. 
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But it would be a device perhaps of 5 or 6 or 7 feet in diameter and 
a pressure vessel and it would contain a sample of the lattice that we 
thought was the most desirable, and I think that we would try our 
best to make it so that it could be either a pressure-vessel type, a tank 
type, or a pressure-tube type. 

We would undoubtedly have to use some enrichment in a tank of that 
small size, and we would probably use that as a sort of a ring around 
this portion of the lattice. It would permit the actual test of sub- 
stantial numbers of fuel elements of the kind that we think are most 
attractive. 

I think that by substitution of fresh units for exposed ones, we 
probably could get a pretty good idea of the change of reactivity with 
exposure. 

Would you like to say some other things about that pilot reactor 4 

Mr. Bascocx. I think the last point that you made is one of the 
very important ones. What we would like to do is run a pilot reactor 
in such a way that some of the elements within the pilot reactor would 
give the exact same conditions that they would be exposed to in a large 
full-scale reactor. 

In other words, the core of the pilot reactor and the core of a full- 
scale reactor would be identical. ‘The heat output would be the same 
and the size of the elements would be the same and everything. 

We would save money, and time, and effort by building the thing 
small and since we built it small there is not enough radioactivity to 
make it go as natural uranium. We would gain ‘that r “activity by 
surrounding the central core with enriched elements. 

Now, then, as a technical man, I think that that would give a highly 
desirable result from which we could caleulate what would happen 
in a full-scale reactor. 

On the other hand, the person who pins you right down to it and 

says, “What did you get with your natural uranium and what did you 
get with the enriched uranium?” and what not, leaves a little bit of 
a never-never land there, and that is the price that you pay for saving 
something like two-thirds or three-fourths of the money. 

Mr. Ramey. How much would a pilot reactor of that sort cost? 
Could you give an estimate and about what would be the amount of 
megawatts of heat that you would produce ? 

Mr. Bascock. We have estimated—and this estimate is difficult— 
in the range of 10 or 15 million dollars for a pilot reactor, which is 
of the order of the fourth of the cost of a full-scale reactor, and the 
number of megawatts we would turn out, thermal megawatts, would 
be in the range of 50 to 75. That is thermal megawatts. 

Normally you divide those by about five. 

Mr. Ramey. It would be 12 or 15 electrical megawatts equivalent ? 

Mr. Worrutneton. Our idea did not necessarily include generating 
electricity from that sort of a unit. Of course, I think this has been 
characteristic of quite a few other experimental pilot units. The Santa 
Susana planned to dissipate the heat with a fan device, although they 
are actually going to the generation of power now. 

Representative Corr. You have indicated that there is some dis- 
agreement of the extent of your ability to extrapolate from the small 
experimental enriched into what the same thing would do if it was 
entirely natural. 
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You said that there is a never-never land or a twilight zone. How 
broad is that twilight zone? Is there any agreement among those who 
are thinking on it that you can extrapolate to the point of 95 percent 
accuracy ? 

Mr. Bascock. If I were talking to only technical people, I could 
convince them that I knew what I was talking about, or that I knew 
where the heat came from. But if I were talking to a man on the 
street or a newspaperman, they may not agree with me. 

In other words, I believe technical people would agree. 

Representative Cotx. Would their disagreement provide you with 
any basis for doubt of the accuracy of your own estimates? 

Mr. Bascock. No, I think that I am talking about technical results 
versus, you might say, the value that you get for having accomplished 
something truly instead of saying you now have the data from which 
you could predict what you would be able to say. 

Mr. Worrnineton. Let me give you an example of the kind of thing 
that is involved. We did build the original Hanford reactors and the 
Savannah River reactors without benefit of a pilot plant. Now, on 
the other side there are words that can be said, the X-10 reactor at 
Oak Ridge, certainly gave us a substantial amount of information 
that was very useful in the original Hanford units. 

We built up hydraulic mockups of our Savannah River reactors 
and the only difference or the main difference between that and Savan- 
nah River units was that it used light water instead of heavy, and we 
learned a great deal from that in the sense that was a pilot plant re- 
actor in every event except it had no neutrons. 

It has been done on that scale and with substantial success. On the 
other hand, I think that we would have to recognize that we were 
astonished by two different things in the two big reactors that we 
built without this. The first was the sudden appearance of the 
poisonous xenon which had a degree of poisoning ability that was 
just appalling to the scientists and they said such things cannot be. 
Yet they were. 

If that thing was loaded up three-quarters full and we had not been 
able to put that extra 30 percent of uranium in there, those units out 
in Washington would have been very lamentably under capacity. 

When we got down to Savannah River, we built these units and they 
ran like a charm until we got up to high powers and there we found 
that the xenon was capable of wandering in the units and first it would 
appear in the top and then in the bottom. This is the kind of thing 
that, when it is not recognized or not under control, can really cause 
you quite a lot of trouble. 

Some of these things could be recognized in a pilot plant, but I 
will have to admit it would be difficult. You really, or you almost 
have to have a sense that they are there and begin looking at them. 
So there are some things as I believe the Commission has said to 
you, that can be found only in big ones. So even a pilot plant does 
not give you 100 percent assurance. 

Representative Pricer. Dr. Hilberry, did you work closely with 
du Pont on this particular matter? 

Mr. Hinperry. We have been working together since about 1943 
off and on. 

Representative Price. Do you have any comment to make on the 
matter before us now ? 
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Mr. Hireerry. Our program ties very closely with exactly the 
same sort of studies they are carrying on. The Commission has asked 
us to take a look at the heavy water from the pure boiling point of 
view, like the EBWR, which we are doing with the idea that when 
we get a boiling study we can compare what these two things look 
like and see which makes the most sense and go ahead with them. 

Now, as you know, we are testing out some oxide fuel elements 
in borax or will be shortly. We have had some preliminary runs 
which look very good. We propose to put these oxide fuel elements 
in EBWR next winter with heavy water, with the idea that this will 
give a direct tie in this same overall program of seeing how we can 
utilize the heavy water approach. 

Now, the oxide fuel elements are one side of the picture. There, 
of course, we are at the present moment using enriched uranium 
and thorium. Du Pont is taking a look at the pure natural uranium as 
we are in our boiling study or the study group. But the operation of 
the EBWR should give us some idea of detailed information on how 
the heavy water part of the sytsem actually works. That is from the 
power point of view, rather than the production point of view, where, 
of course, the Savannah River experiment is much more complete. 

We are also doing a series of tests that tie into this from the 
EBWR point of view. 

Now, the other experiment that we are just starting off on will 
be a full-scale sort of thing without any turbogenerator on it, because 
we want to work throughout the full range of pressure and tempera- 
ture to determine what the pressure and temperature characteristics 
are of this boiling process. That is being designed for about 200,000 
kilowatts. 

Tf you want to work all of the way from atmospheric up to 2.000 
pounds per square inch, you can’t put a turbine on it because turbines 
are desioned for viven definite pressure ranees. But this again we 
are hoping that after we get the data on light water, we can move di- 
rectly into the heavy water nroeram and determine the same sort of 
stability information for the heavy water system, so that we keep 
each other advised and ask each other all of the nasty questions we 
ean think of as to how these things are going to behave. 

Representative Price. Did Argonne design a Savannah type re- 
actor that produced power or would produce power? 

Mr. Worrntneton. T feel like the contestants on What’s Mv Line? 
but T don’t think that that was it. 

Representative Pricer. Did you have something or a concept that 
micht have produced power? 

Mr. Hirrerry. A report was put out on how a reactor might look 
if we went ahead. 

Representative Prick. Was there not a concept that one of the 
Savannah River reactors that was supposed to be capable of producing 
power 9nd would produce power ? 

Mr. Worrnutneton,. It was not ever a part of our plans at all. 

Representative Pricr. It mav not have been a part of the plan, but 
T am thinking of the Arvonne phase of it. 

Mr. Hrrrerry. We did take a look at what might be done if an 
additional unit was to be put at Savannah River, but this was com- 
pletely conceptual design and it was not a design and it was not carried 
through to design. 
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Mr. Worrnineron. I don’t see how it can be much different from 
what I have discussed. The reasoning on this is reasonably well 
defined. 

Senator DworsHax. How long do you think it would be before we 
have available nuclear powerplants which can compete with the con- 
ventional types of power generation ? 

Mr. Worrutneron. You know, I don’t think that I can give any 
better answer to that, and I haven’t studied this question except to read 
the kinds of things that have been written by many people who have 
studied it. 

I really don’t think that I have anything original to add to this 
situation at all. Back in about 1946, I pointed out that the cost of the 
energy was going to have to come down by a factor of 20 and there are 
a few things that have come down like this: 

Aluminum has, and cellophane has, and there are some things that 
follow this, but they have always taken a good long time such as 20 
years, 

Well, that is 9 years or 11 years of that, that have gone by and there 
is still 9 years. Considering the nature of that original guess, I think 
maybe this is another 10 years. 

Senator Dworsnak. The general consensus seems to be that there is 
no agreement on it and a wide variance of opinion as to when some- 
thing may be done. Of course, out in the Northwest, where we have 
an abundance of low-cost hydroelectric power, we wonder sometimes 
if at some future date we will have real competition from nuclear 
power. 

Of course, if we do there, they will have it in other areas ahead of 
time, 

Mr. Worrnutneton. Some places like Florida or New England 
might find it attractive. 

Representative Hotirrerp. Could I discuss one point? As I under- 
stand it, you can give a report in early 1959 if you do not have a pilot 
reactor of this type, but if you do have a pilot reactor you could give 
it to us in the latter part of 1958. That would be 12 to 18 months. 

Mr. Worrnineron. It would take that much longer because we 
would have to run this pilot reactor, and you just can’t get that built 
in the kind of time that I am talking about. It will be later, but it 
will be a better founded report, if it is ‘based on the operation ofa pilot 
reactor, but it will cost a year to 18 months, I am sure, in time. 

Representative Honirm.p. I was ree ading from page 6 and maybe 
J misunderstood you. That is in the final paragraph. “If no pilot 
plant. is built, we think that our report should be ready early in 1959.” 
I see that is where I made my mistake and it would take another 12 
to 18 months beyond that. 

Mr. Worrutneron. Presumably we could still write the same re- 
port along about 1959. 

Representative Hoxiiriecp. But it would be theoretical without ac- 
tual demonstrations. 

Mr. Worrutneron. It would be theoretical, and it would mean 
that we had pulled together in our minds experimental data from 
various devices, but had never pulled them together in actual fact. 

Representative Hotirreip. It would mean that you had tested these 
different facts in laboratories, but you had not put all of the facts to- 
gether in an operating reactor ¢ 











408 AUTHORIZING LEGISLATION 


Mr. WortuineTon. Precisely. 

Representative Horirrmnp. And there would be some facts that 
would not have been demonstrated in a laboratory, but would have 
been arrived at as theoretical conclusions ? 

Mr. Worruineron. Yes, sir. 

Representative Price. Are there any other questions. 

Representative Van Zanpr. What figure did you estimate as to the 
cost of this reactor that you would like to build, to firm up these 
facts? 

Mr. Worrnurneron. We have talked at various times about such 
figures as $15 million. 

Senator HickenLoorrr. That is only a small prototype? 

Mr. Worrutneron. That is a pilot reactor. 

Senator Hickennoorer. I thought you said the reactor to firm up 
this thing. 

Mr. Worruineton. May I try to get into definitions, and this is one 
we have had a lot of trouble with. There is a research reactor and it 
does not give anything but research results and there is a pilot re- 
actor which enables you to try out a lot of different things that ap- 
proach quite closely the conditions of a final unit, but still it is too 
small for you to consider that it is in fact, the kind of thing that a 
power company would want to build. 

Then finally, you get to a prototype and that is the first one that is 
honestly a power unit, that is going to go on the line and be depended 
upon to make power. 

Representative Hortrrerp. It would be smaller than a commercial 
adaptation ? 

Mr. Worruincton. That is only because the history of the develop- 
ment of powerplants in general says that you go on to bigger ones, 
bigger and bigger ones, but at least this would be something that 
is generally conceded to be a sure enough honest-to-goodness power 
unit, producing attractively large blocks of power. 

Representative Price. How many electrical kilowatts? 

Mr. Worrurnecron. 100,000 kilowatts; yes, that is a good- sized pro- 
totype. With these units, you know, they are awfully expensive and 
the cost does not go up directly with their output, so that there is an 
advantage in having them of a substantial size. 

Representative Prick. Mr. Van Zandt wanted to know what the cost 
of the pilot plant would be, and then could you estimate what you 
think the cost of a prototype might be? 

Mr. Bascock. We gave those figures a little while ago, that the 
pilot plant which would produce something like 10 to 15 electrical 
megawatts would cost about $15 million, and the full-scale prototype, 
which would produce 100 electrical megawatts of the order of $50 
million. 

Mr. Worrutneton. These are awfully vague figures at this stage 
of the development. 

Representative Van Zanpr. It is your suggestion that we build a 
pilot plant in the near future. Is that because of pressure that we are 
applying ? 

Mr. Worrnrneton. I would like to say that we are not necessarily 
advocating the construction of a pilot plant. I don’t quite know how 
we can do this. The Commission has to look at its various objectives 
and decide which ones it wants to spend its money on. You do get in 
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general, in our own everyday business, we build pilot plants before we 
build honest to goodness commercial units. 

This is not universally so, and I think of at least one recently where 
we went to a full-scale unit without a pilot plant and we got into a peck 
of trouble. But it wasn’t, I should say, as thoroughly gone into as we 
would expect to go into this design in these various locations, if we 
‘ame up with only a report based not on the operation of a pilot plant. 

I don’t know what this year is worth. This is a year or 18 months. 

Representative Van ZANpr. Based on the technology that is avail- 
able, and if this were your own money, would you say that we should 
wait a year, or wait 18 months for more technology before we start 
building a pilot plant? 

Mr. WorrHtneron. You mean before we build a prototype ? 

Representative Van Zanpr. Yes. 

Mr. Worruineton. All I can say on that is that we do that a great 
deal. Now, as to whether we would do it under these circumstances, 
as a company, I don’t feel quite qualified to say. 

Representative Pricer. Would that be a decision for the Commission 
to make rather than for your company / 

Mr. Worruinetron. I think the Commission would; yes. 

Representative Price. They have asked you to ms ake a study of the 
feasibility of such and such an idea, and have you completed that study 
and would you say that your studies are now complete 4 

Mr. Worrutneron. Oh, no. 

Representative Price. Or preliminary studies? 

Mr. Worruineron. Very preliminary studies in the sense—— 

Representative Price. To the point where you have made a report 
to the Commission. 

Mr. Worriuincron. We made—all we did was to say that we think 
this will be feasible and we think it may be along these lines. That 
was in January. 

Representative Price. And it was to be carried further on the initia- 
tive of the Commission ? 

Mr. Worruineron. Oh, yes, and then we are saying that sometime 
between now and the time when we come out with our report, a de- 
cision about building a pilot plant will be required, too. 

But we are quite content to play it either way, any way that the 
Commission asks us to. 

Representative Cotz. Would you clear up something in my mind. 
You say you anticipated that a pilot plant would assemble a variety 
of individual units and complexes and so forth, which have been tested 
out and proven in some other respects. That is based on actual experi- 
ence. 

The question was asked of you with reference to a study that had 
been made on this business, by Argonne, and the response which I 
understood to be given was that that study was made quite some period 
of time ago, and in fact, so far back that people here were not too clear 
about what it contained. 

Somebody made the observation that your presentation today is 
pretty much identical with this old antiquated study of Argonne. 

How can you justify a pilot plant bason on new experience and at 
the same time have somebody else say that what you are saying is the 
present knowledge based on the experience of exactly the same thing 
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as the experts forecast would be the situation whenever this study was 
made. 

Mr. Worrnineton. Let me try to answer this: The report that 
Argonne made a number of years ago is certainly based on the tech- 
nology that was not as far advanced as tod: ay’s technology. What 
is more, as I remember it, this was a study which was made in the 
context of seeing where this stood, with a number of other units. So 
today’s study 

Representative Corr. I am sorry, we must leave and I will apologize 
for having to depart after his asking the question. 

Mr. Hirprrry. Could I make this one statement? Anything that 
we had had no fuel element such as they have demonstrated and ours 
was on the basis of a hope. 

Mr. Worrnineron. And I do not believe it has anything like the 
latest experiments in it. But it is obviously a cousin of this. 

Representative Price. I think what has caused the concern on the 
part of Mr. Cole was that he heard Dr. Hilberry and Mr. Bailey say 
that that is what you are talking about now. 

I can understand he thought you were talking about the same idea, 
or the same concept. 

Dr. Sprnrap. I think our previous study did serve to indicate some 
areas of experiment which might prove profitable. These experi- 
ments have now been undertaken to some degree and more informa- 
tion has been supplied in such a way that the Du Pont study stands 
on much firmer ground. 

Mr. Worrntneton. I think that is fair. We are advancing toward 
a firm design. That was not a design basis on which anybody could 
proceed. 

Dr. Sprnrap. Our study was based on finding out what information 
should be gotten. 

Representative Pricer. Maybe you can help me clear this up, or per- 
haps Dr. Davis could. Is this concept of which you have been work- 
ing since last September—has it been the kind of concept which re- 
sulted in the Commission’s request of the Bureau of Budget for funds 
for a 100,000 kilowatt heavy water moderated plant ? 

Mr. Davis. Not this particular study. It has been our feeling—— 

Representative Price. Is this the same type of reactor? 

Mr. Davis. This is a heavy water moderated natural uranium re- 
actor, and I think as Dr. Worthington has pointed out, there are a 
number of different concepts that all fall into the same general cate- 
gory. 

It was our belief that concepts utilizing some of the technology we 
now have on water and some of the technology duPont has on heavy 
water might be combined together to give a useful power reactor. 
Du Pont has been exploring this to see how things now stand, and 
what the possibilities might be. But the two things are not directly 
related. 

Representative Price. They are not directly related ? 

Mr. Davis. No. : 

Representative Price. If you had received approval from the Bu- 
reau of the Budget and eventual approval through Congress, what 
concept would you have adopted, and where would you have gone to? 

Mr. Davis. Our proposal was that we should wait and see if such 
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a reactor would be proposed and that if we had gotten the money 
that we would have only utilized it in case a satisfactory natural 
uranium reactor had not been proposed by industry. 

Representative Price. At any rate, it is the same concept. You had 
to have some basis to go to the Bureau of the Budget to make a 
request. 

Mr. Davis. The key characteristic of the kind of reactor we wanted 
to encourage was that it would utilize natural uranium, and prefer- 
ably would also utilize heavy water or some other moderator that 
would permit the use of natural uranium. 

Now, there are a variety of different kinds of concepts which would 
meet. this. Our own feeling has been that a heavy water reactor 
would be probably the most. nearly the one for which you had the 
most knowledge at the present time. 

Representative Pricer. Are there any other questions? That brings 
us back to either Argonne or Du Pont though, on that type of a 
reactor; that is, in the justification before the budget. That is not 
important anyway. 

Are there any other questions of Mr. Worthington ? 

Thank you very much, Mr. Worthington. 

Mr. Worruineton. I have concerned myself about cost estimates 
many times and the thing that I find happens is that you list all of 
the various elements in the cost and then you finally come down on the 
bottom and you add it up and they are appalling. Then you go back 
and you look at these and say, “What will I take out of this in order 
to reduce this element?” And the more you have broken it down, the 
less you are able to do this. 

That is one of the troubles you people have, too. 

Representative Prick. Thank you very much, and I think the com- 
mittee would join with me in commending you and your organization 
on the amazing job that you did at Savannah River, and the quick 
work and the construction of those reactors there, and the production 
record of the plant and your close cooperation in that remarkable 
record with Argonne Laboratory. 

Mr. Worrnincron. I am sure we could never have done it without 
the help that we have had from all sources all around the country, 
asa matter of fact. It has been very gratifying indeed. 

ee ative Price. The next witness will be Dr. Weinberg, of 
Oak Ridge National Laboratory, who will talk about the status and 
prospects of the homogeneous reactor project at Oak Ridge. 

Dr. Weinberg is accompanied by Dr. Clark Center, who is vice 
president of Union Carbide. 

Would Dr. Weinberg and Dr. Center come around, please ? 


STATEMENTS OF DR. ALVIN M. WEINBERG, DR. CLARK CENTER, 
DR. JOHN SWARTHOUT, AND DR. RALPH B. BRIGGS, OF THE OAK 
RIDGE NATIONAL LABORATORY 


Representative Price. There are two other members of the Oak 
Ridge National Laboratory, who are John Swarthout and Ralph 
Briggs. 


Do you want to bring those people up with us? 
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Would you proceed to give us a report on the status of the homo- 
geneous reactor ¢ 

Dr. Wetnperc. | have a short, prepared statement, Mr. Price, and 
I think all of you have copies of it. 

The function of the homogeneous reactor project at the Oak Ridge 
National Laboratory is to develop aqueous, homogeneous reactors for 
producing civilian power. As you already know, the incentive to 
develop a practical homogeneous reactor is very high. Among the 
essential advantages of this general reactor type are: 

One: Liquid fuel oreatly_ simplifies the whole fuel element prob- 
lem. Fuel costs might be lowest with this system. I thought many 
of you would like to see the fuel elements that we use in the homo- 
geneous reactor, and so we brought a number of different types of 
fuel elements. What you have here are the fuel elements for the 
simplest embodiment of the homogeneous reactor, which is about 5 
grams of sulfate, and this is a somewhat more advanced version in 
which you have 300 grams per liter of sulfate, and then we have the 
systems that contain thorium dioxide in them. 

These—unfortunately, thorium doesn’t dissolve in water, and 
what we have here are so-called little particles. You might want to 
stir them up yourselves. 

This is one with the thorium and uranium mixed together, and 
this is just uranium oxide. I might point out, if you like, the six 
different kinds of fuel elements in there, and this illustrates the fact 
that, when we speak of homogeneous reactors, we speak of a large 
number of embodiments. 

For example, one can have a thorium breeder reactor and then the 
fuel would be a combination of this material perhaps in the core of 
the reactor and either this material or this material in the reflector 
of the reactor. 

I was listing the advantages which are claimed for these aqueous, 
homogeneous reactors. I mention two others, that homogeneous re- 
actors are particularly easy to —— This, incidentally, was 
something that I think I mentioned last week, when we were dis- 
cussing the salt homogeneous reactor and the possibility of thermal 
breeding, that is m: mufactur ing more material than you burn in the 
thorium system. 

It is probably highest with the homogeneous, aqueous system. 
This is because there are very few places where the neutrons can be 
lost. 

Now, these advantages are balanced by the difficulty of maintaining 
the highly radioactive equipment in a homogeneous reactor, and the 
proble m of aggravated corrosion in such systems. 

This material here, when you heat it up to 300° C., becomes quite 
corrosive and quite acid. I might digress at this point and remark 
to the following that, as the reactor development has developed 
throughout the world, it is evident that two separate general direc- 
tions have emerged. On the one hand, there are those who have 
always felt that a reactor system really is a mechanical system and 
that the essential simplification or essential rationalization of the 
system was to be achieved by simplification of the devices as a me- 
chanical device. 

This is illustrated by the whole line of heterogeneous fuel-element 
reactors. On the other side, there is the line of development and the 
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group of people who hold that reactors are basically chemical sys- 
tems and they are basically chemical plants, and that the essential 
rationalization in the reactor should be achieved by simplifications 
and basic rationalizations in the handling of the fuel element. This, 
very basically, is the motivation of the “whole liquid reactor system 
approach as opposed to the solid fuel element approach. 

The one system makes reactors look like chemical plants and the 
other system makes them look more like, if you like, mechanical 
engineering devices. 

Now, as you are well aware, there have emerged these two very 
vigorous schools of thought and I, for one, would be inclined to say 
that there is no real way of deciding which school of thought is 
ultimately going to be proved correct, short of actual experience with 
both types. 

Most of the Oak Ridge homogeneous-reactor project effort is di- 
rected to the two-region, thorium breeder reactor. In this reactor a 
dilute uranyl sulfate solution is contained in a zirconium alloy core 
tank and is surrounded by a thorium oxide slurry blanket. 

This is the most advanced and difficult of the homogeneous reactors, 
yet it offers the greatest promise of achieving a thermal breeder reac- 
tor which produces more fissionable material than it consumes. 

Because there are many similarities between the homogeous- reactor 
embodiments, the work on the two-region breeder reac tor is directly 
applicable to most other types. It offers the greatest promise of being 
a breeder reactor. 

I am stressing once again that, when we talk about reactors, we 
speak about, basically, whole classes of reactors which in a very basic 
Way covers as wide a variety of reactors as the whole solid fuel ele- 
ment development. 

Construction and operation of reactor experiments is essential in 
the development of all advanced reactor systems. The solutions to 
many problems of each reactor type can be demonstrated in reactor 
experiments, I think I had better say, with relatively modest outlays 
of manpower and money. 

During the years 1950 to 1954, the Laboratory built and operated 
homogeneous reactor experiment No, 1 to demonstrate the nuclear 
feasibility, and, to a smaller degree, the chemical and engineering 
feasibility of high-temperature, aqueous, homogeneous reactors. 

Representative Price. I was in conference on something else when 
you made some of your earlier explanations, and so I missed, if you 
have given it, your explanation of the two-region approach. What 
do you mean by that ¢ 

Dr. Werner. I don’t think that I quite explained it. The 2- 
region reactor is the reactor in which there are 2 separate fluids. One 
fluid, which is presumably the low-concentration stuff, goes through 
the core of the reactor and the core is indicated here, and it is this te ank 
picture of which you see full size there, made of zirconium alloy. 
— the solution goes through the core and becomes critical chain 

‘acting and comes around and around. 

The neutrons are produced in the core and leak through the vessel- 
that is why the vessel is made of zirconium—and are absorbed in this 
material, which is thorium slurry. That circulates around the outer 
portion of the reactor. That is why it is called two regions. This 
would be the inner region, and this the blanket or outer region. 
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Now, you might like to see what this tank which is shown in the 
cutaway view looks like when it is all completed. Here. we have a 
picture of the actual tank which is installed in the homogeneous re- 
actor No. 2. 

I might remark that another possibility, of course, and in some 
ways a simpler possibility, is to have only a single region in which you 
mix the thorium and the uranium together in a slurry and then the 
solution would look like this. 

Now, I stated in the paper here that the most advanced type is the 
two-region reactor, and we believe it has the greatest ultimate possi- 
bility for giving low-cost power in this type of system. 

Since 1954, much of the project effort has been directed to the de- 
sign, development, construction, and preoperational testing of the 
more advanced homogeneous reactor experiment No. 2 (HRE -2). 
I should interject at this point the following remark: 

There was another. The HRE No. 1 had been operated. A very 
considerable amount of informed scientific opinion had held that it 
was impossible to operate any of these high-pressure, aqueous-solu- 
tion-type reactors. 

Representative Van Zanpr. How long ago was this? 

Dr. Wernserc. This was up to 1954 when the HRE No. 1 was oper- 
ated, and the reason was the following: That when the chain reaction 
occurs in a solution like this, you have so much ionization oce urring 
that you get large quantities of hydrogen and oxygen produced. 
This forms a large amount of gas, a froth, and the froth comes off 
rather at random, and there was very great concern whether this 
froth would cause the reactor to bump very badly. 

You know, in these boiling reactors, you do get into that problem 
of the reactor power osc illating and jumping rather badly. There 
was very great, substantial question whether you could make any of 
these reactors run. 

Well, this was the main reason that we ran the first homogeneous 
reactor experiment to see whether that very basic issue could be 
settled. That reactor, however, was not a completely engineered de- 
vice, and so we decided that it was necessary to build the second 
homogeneous reactor to see whether having settled this basic issue of 
physics feasibility you could also reduce the engineering to reliable 
practice. 

That is basically the reason why we are in the process of testing 
this homogeneous reactor experiment No. 2, a general picture of 
which I have here. 

That is a cutaway showing the general layout. 

The second homogeneous reactor as I say, is a two-region reactor 
designed to operate at 300° C., and 2,000 pounds per square inch to 
produce heat at a rate of 5 megawatts. A dilute solution of enriched 
uranyl sulfate will be circul: ited through the reactor core where it 
will be heated by the nuclear reaction and then through heat ex- 
changers where it will generate steam and this, by the way, is the 
largest zirconium tank that has been made. 

Now, zirconium tanks are elements of commerce and I have seen 
them advertised in the chemical journals. 

The core, which is contained in a thin-walled zirconium alloy tank 
is surrounded by a blanket which is cont: ained by the reactor pres- 
sure vessel. The blanket was designed primarily for operation with 
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heavy water although features were incorporated so that operation 
with concentrated uranyl sulfate solutions or with thorium oxide 
slurry might be possible. 

I have a few more pictures of the homogeneous reactor experiment 
No.2. This one is a picture of the control room and this is a general 
layout. You understand, of course, that these reactors are com- 
pletely radioactive and the pump and the heat exchanger are radio- 
active and so the whole reactor has to be behind barrica ades, and you 
see this reactor looks very much like a chemical plant and like a 
radioactive chemical plant. 

When the reactor is in operation, of course, there are 8-foot 
shields on top of the view that you see there. 

When the reactor is operated at power many of the fission products 
and corrosion products will appear as solids in a small processing 
plant that has been constructed adjacent to the reactor. 

Mr. Briggs has this in his pocket and I will pass it around to you. 
I am not quite being facetious, but this is the processing plant for the 
homogeneous reactor. What it is is a so-called hydraulic centrifuge 
and the w: ty it operates is that the liquid containing the suspended 
solids come into the point and goes around very fast and the solids are 
thrown out and are cast in the underflow of the hydroclon. 

Now, we have demonstrated that small hydroclons of that sort will 
in fact take the fission products out of the system and in fact we be- 
lieve, might even take the plutonium out of the system, but in order to 
bring the material to the hydroclon and take it back again, considering 
the fact that it is at high pressure and high temperatures, it is neces- 
sary to have a slightly complicated number of pipes that go along 
with the hydroe lon there, and those are the pipes that go along with it. 

The design of the HRE No. 2, was initiated in January of 1954. 
Construction of the reactor cells and procurement of equipment were 
started in the summer of 1954. Installation of the reactor system was 
begun in the fall of 1955. ‘The installation was completed to the point 
where cleaning and testing of the tanks and piping could begin in 
May 1956. 

By the end of July preparations were being made for preoperational 
testing of the reactor with water and with solutions of natural uranium 
when severe chloride contamination was discovered in the small-bore 
tubing of the leak detector system which indicates whether the 
flanged joints in the reactor are properly secured. 

Because stainless steel, from which the entire reactor and leak 
detector systems are constructed is susceptible to severe stress corro- 
sion cracking in the presence of chlorides, all of the flanged joints in 
the reactor were disassembled and the leak detector tubing and the 
flanged were carefully cleaned. 

Preoperational testing was started in October; the reactor was 
operated at design temper ature and pressure with water for short 
periods in November. Late in November leaks were experienced and 
cracks were found in some of the leak detector tubing. On examina- 
tion cracks were found in the grooves of some of the flanges, and it was 
decided that replacement of all the leak detector tubing and flanges 
would be necessary. 

I have a diagram, and this is one of the flanges on the reactor and 
we have on the grooves of each flange, a long, thin-bore tube. The 
pressure of that is indicated by means of a pressure gage, and if a 
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leak develops and the pressure is lost, we know when it is leaking. 

It turned out that this tubing was contaminated with chloride, but 
unbeknown to us, and the chloride got in there and so we got cracking, 
and chloride cracking. 

Now, I have actu: lly a flange here, and I have a tube with a crack 
in it so that you can see what I mean by this stress corrosion cracking. 

Here are the flanges and you can see how it works. This is a flange 
and a groove comes on top of it, and the flange goes on top of that, 
and then there are bolts that tighten down and keep the thing very, 
very tight. Perhaps you would like to see that. 

Representative Van ZAnpr. What type of metal is this? 

Dr. Werneera. That is stainless steel. That holds 2,000 pounds 
pressure. You might see a crack in a groove and this is a specimen 
from one of the grooves, and you can see the tiny crack in there. 

It was decided that the replacement of all of the tubing would be 
necessary. While awaiting the arrival of the flanges, we continued 
to make preoperational tests of the reactor and following successful 
operations with water, uranyl sulfate made of natural uranium was 
added to the system and the reactor was operated at full temperature 
and without heating. 

This we considered to be a substantial advance in the art, since 
there has always been a thought that when you had a device as com- 
plicated as this, would you just be able to really successfully, day in, 
day out, be able to circulate this corrosive liquid at high temperature 
and pressure. 

We were very gratified that during this period from March, there 
was only one short shutdown necessar ytore pl: ce a Valve. 

By the end of March, the new flanges and leak detector tubing ar- 
rived at the sa in sufficient quantities to begin the replacement. 
Approximately 130 flanges and 10,000 feet of tubing were removed 
from the system as are now being repli ced. 

The work is progressing somewhat better than anticipated so that 
the repairs and some modifications which were found nec essary dur- 

ing the testing will be completed in August. 

Although we ean estimate when the repairs will be completed, the 
time when the reactor will be oper: ated at power is uncertain. Such 
operation should be possible late in December 1957, but several engi 
neering tests remain to be done and the time depends on the ease with 
which those tests are ac ‘omplishe “dl. 

Our inability to be definite about the power operation stems from 
the difficulty of maintaining the reactor system once the components 
become highly radioactive. Although much effort has gone into the 
developme nt of maintenance techniques and the expected routine 
oper: ations can be per formed with ease, it is considered nec essary to 
demonstrate satisfactory operation in the absence of radiation before 
operation at power is attempted. After satisfactory nonnuclear 
operation has been demonstrated, successful operation at power 
appears certain. 

Representative Van Zanpr. Do you feel that the tubing you now 
have will take the effect of the slurry ¢ 

Dr. Weinterc. Not the slurry. The only thing that is in this tub- 
ing that cracked was pure water, and this, incidentally, indicates that 
every one of the American reactors which is based on water has this 
somehow hovering over its head. 
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Now, luckily, the heat regioning reactors have hydrogen over them 
and on the whole it appears that stainless steel is less sensitive in 
the presence of hydrogen than the presence of oxygen. Neverthe- 
less, one has to remember that the diflic ulty we have experienced so 
far really has in a certain sense nothing to do with the fact that 
this isa homogeneous reactor. 

It has to do with the fact that we have plain water there under 
oxygen conditions, and under those conditions you have to be ex- 
tremely careful to keep out the slightest trace. 

We have been very fortunate that we have escaped this trouble on 
the whole in the United States program, although you can argue that 
possibly the reason the Sea Wo/f got into trouble was the same thing. 

Representative Van Zanpr. It 1s a chemical contact on the metal? 

Dr. Wernperc. We are not very clear whether it is chemical or a 
combination of chemical and physical. I think the corrosion experts 
describe it as a joint action of chemical and physical effects. 

Representative Van Zanpr. It is a crack rather than a pinhole. 

Dr. Wernpera. It is a crack. 

tepresentative Van Zanpr. I saw it as it went around. 

Dr. Wernnere. It is quite intolerable. 

Operation of the HRE-2 will provide much of the basic nuclear 
engineering information required to speed the development of larger 
power reactors, but it is now believed that a full-scale thorium breeder 
reactor should not follow the HRE-2 directly. 

The handling of thorium oxide slurries necessary to make the ex- 
periment a breeder was not developed sufficiently to permit proper 
design of the blanket equipment so it is doubtful whether slurries can 
be used in the experiment. 

Solutions to this problem must be demonstrated on experimental 
reactors before they are adopted for large machines. We plan to build 
a 60-MWT HRE-3 (15 MWE) as a thorium breeder reactor to pro- 
vide the additional ‘information that must be obtained for the larger 
power breeder reactors. 

Conceptual design of HRE-3 is just beginning. The technology of 
slurry systems should be sufficiently advanced so that construction of 
the reactor could begin in the summer or fall of 1959. 

Among the other promising homogeneous reactor types that result 
from the laboratory development efforts are the one-region U-235 
burner reactor, the one-region plutonium production reactor and the 
one-region thorium breeder-reactor. I shall describe their status in 
turn. 

One-region U-235 burner: The simplest of all the homogeneous con- 
cepts is the burner reactor. Its fuel 1s a dilute solution of highly en- 
riched uranyl] sulfate like that in the core of the HRE. Operation of 
the HRT should provide the basic information required to build this 
type of reactor on a larger sc ale. 

The Foster Wheeler-Wolverine Electric group proposes to con- 
struct a 60-MWT reactor of this type as a part of the Commission’s 
power demonstration program. With U-235 at $17/gram, the fuel 
cost in such a reactor is less than 5 mills per kilowatt-hour. Of course 
the total power cost is considerably greater than this. 

[ would like to make a very short digression at this point and bring 
out again the fact that we are, as you well know, down in Tennessee 
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and in Ohio converting extremely cheap American coal into a compact 
energy package, this U-235. It still makes at least short-term sense 
to consider basing a good segment of the nuclear power economy on 
the burning of this cheap, Tennessee, Ohio, and Kentucky coal, in the 
form of U-235 by allowing it to go first through and sending the coal 
to us, so to speak, through a diffusion plant. 

Incidentally, 1 ‘emember, this is a way of getting the coal people on 
the side of uranium people instead of opposing them. As I have said 
several times, one of the simplest ways of getting into a rough and 
ready kind of cheap or competitive nuclear power position might be 
the development of liquid systems which can burn U-235 with, we 
would hope, rather higher efficiency than we can do in this homoge- 
neous system. 

If you say you could get 235 down to $12 per gram, then the fuel 
costs in this type of reactor might come down to about 3 mills per 
kilowatt hour, which you see is competitive with fuel costs in most 
parts of the world. 

Mr. Toun. Dr. Weinberg, on this Foster Wheeler-Wolverine pro- 
posal, would you say, or could you say for how long a period that 
reactor should operate in order to get the necessary information from 
it that would be valuable? 

Dr. We1nnerc. I would say the following: I think that the trick 
is not to get the reactor started, but to see how long it can operate. 
I would hope that the reactor would operate say, for 2 to 3 years as 
an experiment, and then, having been demonstrated, I would hope 
that the thermal efficiency of the system would be sufficient and the 
maintenance costs would be sufficiently low, and the cost of U-235 
by that time sufficiently low, that it will become an economic proposi- 
tion just to keep running the thing where they expected to install it. 

Mr. Tou. It is my underst: anding that under the proposal as sub- 
mitted by the Wolverine group, they reserve the right to terminate 
the contract if, at the end of 1 year, the costs of operating are in 
excess of the costs of operating a comparable conventional pl: int. 

Would you say that was a very good arrangement from the Com- 
mission’s point of view? 

Dr. Wetnnerc. I was really not a party to making any arrange- 
ment. Let me say this, though, that I think if you are looking for 
ways of getting the homogeneous reactor business pushed as quickly 
as possible, I think there are much worse things that you could do 
than to give real support to the Foster Wheeler-Wolverine group. 

They are actually interested in building a device which is the 
closest thing to being a device which we think we can build with 
present-day “technology. It is on a moderately modest scale, and if 
you seek places to throw support for these homogeneous reactors, that 
is a good one to support. 

That is rather than say, starting a new project completely. 

Representative Price. That would be starting a new one, would it 
not? This will be starting a new project? 

Dr. Wetnperc. My impression was that it has been at least talked 
about quite seriously for a couple of years now. 

Mr. Torx. I was really directing attention to that one provision in 
the proposal, which from a technical point of view, would be desir- 
able to operate it longer than that. 
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Dr. Wernperc. My own impression is that 1 year is hardly enough 
for that, but I really don’t know. 

Dr. Swarrnout. 1 would doubt that one would shut the reactor 
down after 1 year, and : think that they would have to go ahead after 
operating one for 1 yea 

Dr. WEINBERG. ss 1 might refer to the one-region plutonium 
producer: Recent announcement of the $30 to $45 gram prices for 
plutonium could result in a renewal of interest in the homogeneous 
plutonium producer. Fuel for this type of reactor is a concentrated 
solution of slightly enriched urany] sulfate. 

The plutonium appears as a solid as it forms and can be removed 
from the reactor with corrosion product and fission product solids. 
A short experiment to demonstrate the removal processes is projected 
for the HRE. 

Construction of this reactor on a large scale requires the develop- 
ment of equipment constructed of the very corrosion-resistant metal, 
titanium, and the development of maintenance techniques. With the 
present price of plutonium, this reactor could be the lowest cost power 
producer of all the homogeneous reactors. 

On the other hand, I would think that it would be a mistake to divert 
the effort from what are clear bona fide long-range goals of a some- 
what artificial pricing of plutonium. It is true that it looks good at 
$40 and $45 per gram, but if the intrinsic worth of plutonium i is only 
$20 per gram, then I think you get over the track by aiming too much 
at that. 

Representative Van Zanpr. Could you describe some of the main- 
tenance techniques. 

Dr. WretnperG. What we plan to do is a combination of underwater 
and dry maintenance. You see, this homogeneous reactor experiment 
No. 2 is at the bottom of a big pit. Now, we have it arranged so that 
we can flood the pit and then we go fishing with a whole bunch of 
long-handled tools, and you might like to see these tools. 

A fellow stands at the top ‘and he fishes down and unbolts and 
bolts flanges. Now, we believe that we can, by means of this com- 
bination of under water mi aintenance, and the long-handled tools, re- 
place almost every piece of equipment in the reactor. There are 
some parts of the reactor that we probably cannot replace, but it is 
our strong belief that they will not need replacing and on the other 
hand we do not think that we would be licked even if those went out 
of order. 

I would like to say a few words about the one-region slurry breeder. 
The one-region thorium slurry breeder reac tor circumvents the prob- 
lems of the zirconium core tank of the two- region reactor. It employs 
as the fuel a slurry of mixed uranium ag thorium oxide. 

Here the material problems appear less difficult than those of the 
solution fuel reactors, but eaitnias of the large reactors awaits 
the development of a satisfactory slurry and equipment for handling 
it, demonstration of the nuclear stability of a reactor in which the fuel 
is a slurry, and the development of m: Lintenance methods. 

Homogeneous reactor project development work for the slurry 
blanket of the two-region reactor provides much of the basis for the 
one-region breeder. The PAR project of the Westinghouse-Penn- 
sylvania Power & Light combine is working on the development of 
this concept. 
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Representative Van Zanpr. Is that what they call CAPA? 

Dr. Davis. That is a division of Westinghouse that is doing this 
work. 

Representative Van Zanpr. What is their problem over there ? 

Dr. WernperG. That is the handling of this slurry. 

Representative Van Zanpr. And their problem is metal; is it? It 
has developed pinholes ¢ 

Dr. Wernserc. They have had some problems with the same cor- 
rosion cracking, but we believe that is because their slurry has not been 
clean enough. We do not believe that will be an essential problem in 
their reactor. 

It has always been realized that the development of large homogene- 
ous reactors and other fluid-fuel reactors are long-range efforts, but 
well worth the extra effort and include the one that Babcock & Wilcox 
are interested in and also, the Morton Salt reactor that I spoke to you 
about. 

At the present time the technology is still in the stage where only 
the small experimental reactors have been reduced to practice. With- 
in the next few years intermediate-scale models of the most prom- 
ising types should be constructed and they should be followed by 
prototy pes of the large-scale reactors. 

With the expenditure of enough effort a full-scale U-235 burner 
reactor could be constructed beginning within the next year, and its 
construction and operation would contribute to the general develop- 
ment of homogeneous reactors. 

It is doubtful whether this contribution could match the contribu- 
tions of efforts that would necessarily be diverted from the more 
promising longer range work now in progress. 

In this final statement, I wish to say that in this matter we in the 
Atomic Energy Commission are in complete agreement. 

Representative Price. In that final sentence, do you mean the di- 
version would be from long-range work in the general reactor field or 
in your own homogeneous field ¢ 

Dr. Werxzerc. We feel that if it were decided to build a full-scale 
one-region breeder, then almost necessarily this would divert a great 
deal of effort of the Oak Ridge National Laboratory away from 
the development of the two-region breeder. 

We think that, therefore, it would be a mistake. 

Representative Price. I wanted to be sure you did not mean in 
the general reactor field. 

Dr. Wernsere. Oh, no. 

Representative Pricer. Does that complete your statement ? 

Dr. Wernperc. Yes, that is all I have. 

Representative Price. Are there any questions ? 

Representative Van Zanpr. Doctor, I remember when you shut 
down early this year and there was a lot - conversation that it 
would probably never open up again. Now, I understand you have 
tubing on hand now and when certain experiments have been com- 
pleted, probably late this year, you will get into operation again. 

Dr. Wernpera. Oh, yes: we ourselves never felt that we would 
not be back in business. 

Representative Price. You are in operation now, are you not? 

Dr. Wrinserc. No; the reactor tubing is still being replaced and 
we should have the reconstruction finished in about the middle of 
August, I believe. 
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Representative Price. If it is finished in the middle of August, 
do you still anticipate that you will be in operation or have the 
reactor in operation by December ? 

Dr. We1nzerc. We hope so, very much. 

Representative Van Zanvr. How close is the cooperation between 
you and Westinghouse 4 

Dr. Wernsera. It is very satisfactory. We have joint meetings 
and we keep each other informed and our programs actually mesh 
very nicely. For example, we work on the slurries and the concen- 
tration range above 500 grams per liter and they work on the con- 
centration ranges below that. 

It is very excellent and it is almost a model of how that coopera- 
tion between industry and the National Laboratory ought to be. 

Representative Van Zanpr. Do they have representation at Oak 
Ridge, and you have representation in East Pittsburgh ? 

Dr. Wernperc. I don’t think that we have any full-time representa- 
tion at present. There are quite a few people who used to be at the 
Oak Ridge who now work at Westinghouse. We have one chap there, 
I believe. 

Representative Van Zanpr. Describe this cost factor, would you, 
please ¢ 

Dr. Wernserc. You mean on the burning of U-235? 

Representative Van Zanpr. You say that you can actually break 
down the cost of fuel to about 4 to 5 mills. That is where it will com- 
pete with coal. The interesting thing is that I have a statement in my 

yocket I am going to make on the floor about this new process apply- 
ing to coal out in Ohio which will bring the costs down to about 4 
mills. 

Now, I am interested in this type of a reactor, and just how can you 
bring that cost down ¢ 

Dr. Wernsera. It is really very simple. 

Representative Van Zanpr. You know I represent a coal district. 

Dr. Wernperc. I realize that, Mr. Van Zandt, and that is why I 
wanted to go out of my way to show that nuclear energy and coal are 
really brothers. ; 

What we are doing in Oak Ridge, is taking coal, the equivalent of 7 
million kilowatts of coal, that is 20 million kilowatts of heat, and we 
are using that energy to run these compressers and we, therefore, in 
a sense are using that energy to squeeze out of the uranium the con- 
centrated energy in the U-235. We are making Tennessee and Ohio 
coal more easily transportable. 

Representative Pricer. What about Illinois coal ? 

Dr. WerxserG. And Illinois coal, too. I noticed Senator Dworshak 
there who was remarking, and I gather that he considered nuclear 
energy to be a competitor on the Idaho Power. 

The fact of the matter is, if you get 2-mill-per-kilowatt-hour elec- 
tricity, then you can make U-235 at $7 per gram, and if you make 
U-235 at $7 per gram, then a very simple calculation, based really on 
fairly conservative estimates of the thermal efficiency possible, shows 
you that you can make electricity out of U-235 and have a fuel cost 
for the electricity, just the fuel cost, which is cheaper than any coal 
that is being produced anywhere. 

This is something that is very easy to prove. I could prove it on 
the blackboard. 
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Senator Hicken.oorer. That is something that makes Mr. Van 
Zandt sad, is it not? 

Dr. Wernperc. No; because you have to have the coal to make 
U-235. 

Representative Price. Unless you start using gas again. 

Dr. Wernserc. Gas is a different story. There is also the possi- 
bility that if you get the U-235 so very cheap and if you can reduce 
the fuel costs and I got in lots of trouble recently by having some re- 
porter quote me to the effect that the total cost would be 2 mills per 
kilowatt, and that is not the case. 

Of course, if you do get the total cost sufficiently far down, then 
there is the possibility of running the diffusion plants on uranium, 
but I somehow doubt that you will get it quite that low. 

Representative Van Zanpr. As [ understand it, this liquid, you also 
replenish it, do you, and it is part of the reactor ? 

Dr. Wernserc. Yes, and I might say that the reason that I keep 
referring to this fact in connection with the liquid. fuel system is that 
this whole gambit of converting the coal into U-235, and then burning 
the coal at this very low fuel cost, this is possible. only if you can burn 
your fuel without having to spend lots of money on reprocessing. 

That is why it is tied to the liquid system. Further, it is tied most 
successfully to the liquid system that runs at the highest temperature 
and this water system is a little deficient in that respect. The salt 
system or the liquid metal system is perhaps better. 

Mr. Ramey. I had one question. Where you mentioned the inter- 
mediate-sized reactors here at the bottom of page 5, or the top of page 
6, what size are you thinking about in there in terms of electrical 
kilowatts ? 

Dr. Wernsere. 15,000 kilowatts electric is what we are talking 
about. 

Mr. Ramey. Then when you say followed by prototypes—— 

Dr. Weryserc. This would be full-scale, as much as you think the 
traffic will bear, 250,000 kilowatts of thermal, and maybe 500,000 
kilowatts of thermal. 

Mr. Ramey. There have been some suggestions and I believe Dr. 
Zinn has suggested the idea building maybe not a large-scale, but one 

say of 50,000 or up to 100,000 kilowatts of a very dilute burner-upper 
to get some experiences with going up to large-scale equipment. 

Before you work out at a pilot “pl: int stage developing your more 
concentrated solution type and with a more difficult problem to get 
a fairly good sized homogeneous reactor that would work, to cet a 
dilute type working and proving out some of your maintenance 
problems and things like that, could that be done? 

Dr. Wernperc. All T could say is that in our opinion the general 
technology would be advanced more directly if you did your develop- 
ment, not on the question of scaling up, but rather on the question 
of solving the very fundamental issues which are common to all 
homogeneous reactors of aqueous type regardless of size, such as the 
handling of the slurry. 

The maintenance problem which, incidentally, is pretty much the 
same whether you are working on this scale or on a much larger scale, 
it appears to us that as far as the technology itself is concerned, you 
would do best to do what we are doing now rather than trying to 
divert the effort to scale up at this time. 
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Representative Van Zanpr. I have heard criticism of this method 
of maintenance. Now, they did not give me any basis for the criti- 
cism. Is it because you have to work under water, or what is it? 

Dr. Wernperc. Well 

Dr. Swarrnovur. It is largely the problem of working under water. 
Water provides a very fine shield, but one has to be careful that he 
does not permit water to get into the system and dilute the heavy 
water that is already there. 

Now, there are a number of different ways of maintaining reactors 
and one might use the operating of manipulators and do the mainte- 
nance dry, and we are looking into that. 

The underwater maintenance is a method that we think is particu- 
larly good for this reactor and it will be giving us much experience 
for use on reactors in the future. But it is not certain that this is 
the answer to our maintenance problem. 

Representative Van Zanpr. Does it add any great expense to the 
reactor itself ? 

Dr. Swartrnovut. There is no great expense and I would say it adds 
some, but actually underwater maintenance is probably much cheaper 
than maintenance in hot cells, for instance. 

Sut it does have the one problem of dilution of heavy water. 

Dr. Wetnperc. I might perhaps, if I have your permission, Mr. 
Chairman, indicate that the Europeans, of course, are very interested 
in this whole development. You probably are aware of the fact that 
the organizations for European economic cooperation has been 
establist«d ? 

Cooperation has tentatively established a project to build an aqueous 
homogeneous reactor. Apparently, they wanted to build a reactor 
which was rather long-range and so there is no issue of economic com- 
petition between the various countries, and on the other hand, one 
which if successful, would have very considerable merit in the 
European framework. 

So they are in process right now of organizing a project to build 
a reactor of essentially this type, and of about the same power as 
this one. 

Senator Hicken.oorer. That is 15 megawatts? 

Dr. Swarrnout. This one is rather smaller, this is 5 megawatts. 
They are talking on the order of maybe three times as large as this 
one, but it would be a pilot scale model. 

Representative Price. How long do you think it will be before a 
homogeneous reactor producing 100,000 kilowatts of power could be 
built ? 

Dr. Wetnserc. Well, we could start right now and build 1-region 
burner upper producing 100,000 kilowatts of electricity. The reactor 
then probably could be finished in 1963 and perhaps the end of 1962. 

There would be still considerable question whether the reactor would 
work well, simply because we have had so little experience in the 
actualy operation of reactors of this type. 

You have to remember that when we speak of aqueous homo:eneous 
reactor, we are speaking about a technology that is as broad as; all of 
the solid fuel element technology thrown all together. 

One tries, of course, to helping one’s bet, and so, therefore, while 
we could embark on such a program right now and have a fair degree 
of assurance that we will be successful, we certainly would not recom- 
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mend it unless there were the most compelling kind of reasons 
involving the national interest for doing so. 

Representative Price. Dr. Davis, might I ask you this question: 
Do you know what proposal the Commission had in mind when they 
requested the approval of the Bureau of the Budget for 100,000 kilo- 
watt homogeneous reactor ? 

Dr. Davis. We did not have any particular proposal in mind, 
although we were aware of the Pennsylvania Power & Light Co.’s 
project at the time. 

Representative Price. Were you thinking of approval from the 
Bureau of the Budget for direct appropriation for the Pennsylvania 
Power & Light Co. / 

Dr. Davis. No, the thinking here was that we would try and get 
authorization so that if it turned out that no one were able to build 
one on what we thought was a reasonable schedule, we would then be 
able to do so. 

Representative Price. For Pennsylvania Power & Light? 

Dr. Davis. Oh, no. 

Representative Price. Strictly a Commission project? 

Dr. Davis. In this case it would be some kind of a Commission 
project. But the thought here was that we would make this invitation 
and see if we got proposals from industry to build such a reactor 
under the power demonstration program. 

Representative Hortrieip. From a technological standpoint, Dr. 
Weinberg, this has been delayed by a letter from the Commission, I 
understand, and the completion date of a large-scale plant has been 
delayed for a year. 

Dr. Wetnserc. That is right. 

Representative Horiretp. What progress have you made in the 
solution of the reasons calling for that delay? I understand that was 
your corrosion problems, and other technical problems. 

Dr. Wernperc. The reason for the delay you speak of, I believe, is 
the matter that I think I discussed a short time ago, namely, that we 
got into this problem of chloride stress corrosion in the leak detector 
system. 

This is really not an inherent problem of a homogeneous reactor, 
and it is a problem that to some extent is characteristic of any high 
pressure water reactor. 

Now, we have all but finished replacing most of the leak detector 
lines and many of the flanges. So we expect to be back in operation 
or the reactor will be all but opened up sometime in August, and we 
hope to have a reactor on the air by sometime in December, which 
would represent a delay of the order of 12 months. 

tepresentative Horirrmerp. You feel then, that you have corrected 
this particular problem / 

Dr. Wernperc. We believe we have it well in hand now. 

Representative Horirrmrp. Would there be any likelihood of the 
defect reappearing when you got into the larger scales that you cannot 
predict at this time ? wre 

Dr. We1nperc. I should make clear that the whole liquid-fuel de- 
velopment is a longer range and more difficult kind of development 
than any of the solid-fuel development and one can make no state- 
ment I fear, with respect to the liquid system with the same degree 
of assurance, that one can with respect to the solid-fuel element 
systems. 
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These are more difficult systems and the difficulties that we will 
finally encounter in the final operation are a little bit more difficult to 
envisage at this time. We are confident and in fact we are very con- 
ident, that we will be ver y, very successful with this device. 

sut our confidence, I would say—the main single reason that I per- 
sonally am so confident—is because we have been operating many, 
many loops, which are really small reactors in research reactors under 
power conditions that begin to approach the power conditions in this 
actual reactor. 

We have operated them now for a total of thousands of hours. 
These are actually little reactors that are going around and around 
with this uranyl sulfate terribly radioac tive going around. 

Representative Van Zanpr. Is that not true of W estinghouse, also ? 

Dr. Wernperc. They have not had any in a reactor yet and their 
loops are dead loops. 

Representative Van Zanpr. But they have had a lot of successes? 

Dr. Werneerc. Yes, sir. 

Representative Van Zanpr. And they have presented the same ex- 
pression of confidence that you have here today. 

Dr. Weinperg. Yes, and I should make clear that what we are try- 
ing to do here is to develop really a completely new approach to re- 
actor development, comparable in — and breed to the whole of 
the solid fuel element reactors, and it is a more difficult approach 
and, therefore, probably more camaien to develop and more dif- 
ficult. to develop. 

Representative Cotr. I am a bit confused. On the one hand you 
say that you are fully confident and you have great confidence in 
the successes of this concept and yet, at the same time, you say that 
you do not think that we know enough about it to justify proceeding 
with a prototype unless there are overriding and compelling rea- 
SONS. 

Dr. Wetnpera. I think perhaps I did net make myself clear. We 


do know enough to go ahead with the U-235 burner but the U-235 
burner is only economic under very spe wi situations. If you hate 
a bona fide place where a U-235 burner is, in fact, economic, then you 


can justify i on economic ane 

Representative Price. Is that not the one you stated would be the 
first one ready, if you wanted to go into a large type reactor? 

Dr. Wernnera. If you wished to go Lato it and if you see it makes 
sense on economic grounds. But the U-235 burner is actually prob- 
ably the least economical of the ones, or ause all you are doing is 
burning U-235. 

I would, therefore, say that unless you do have compelling reasons 
in the national interest to do so, you should continue to work toward 
the more difficult, but economically more attractive, designs. 

Representative Coir. What is the one that you have great. con- 
fidence in being successful ? 

Dr. Wrinperc. When I say successful, I mean suecessful in terms 
of being able to operate the thing and operate it well. I don’t say 
the other. Now, having said that, the remark that I made to Mr. 
Van Zandt is this: If the U-235 could be kept low enough and if you 
can convert the coal into U-235 at a low enough cost, then it is true 


that a U-235 burner will probably be an economically interesting pos- 
sibility in many parts of the world. 
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Representative Price. Then Foster Wheeler is a smaller reactor 
than we have been talking about, smaller than 100,000 kilowatts ¢ 

Dr. Wer1nserc. Somewhat smaller. 

Representative Price. Do you think it is worthwhile ? 

Dr. We1nBerG. Yes; it is very worthwhile. 

Representative Price. Even though as of now, you cannot see the 
economies of a large-scale U-235 burner ? 

Dr. Wernzerc. Well, I say one cannot see the economics of it. It 
depends upon what framework you are talking about. If you are 

talking about the continental United States, ‘then the number of 
places. where a U-235 burner will be economic with U-235 at $7 per 
gram and with the thermal efficiency you can achieve here, probably 
it is not very great. 

The spot up in Michigan where they think to build this reactor, 
that may be one of the few places where burning of U-235 in a system 
like this might in fact be economical. 

Represent: ative Honirienp. You are speaking of the Wolverine 
project ? 

Dr. Weinperc. Yes; and, if the U-235 price continues to come 
down, then that puts a different picture on the question of the eco- 
nomics of the U-235 burner 

Mr. Ramey. Aren’t you running the risk, in taking the time to solve 
these more difficult technical proble ms from your concentrated solu- 
tions, that the whole homogeneous system might just get bypassed by 
boiling reactors and other types of reactors, so that they are sort of 
left at the post ? 

Dr. Wernperc. This is a risk that we Just have to take. I want to 
say that I think the National Laboratories, if they have any function 
at all, it is really to take risks of this sort. 

Here is a line of development which shows great promise in the 
long run, and the United States really has a responsibility to take 
a risk of that sort. Now, if it turns out that because we are not clever 
enough, or the system is just too difficult or somebody else is cleverer 
than we, and we get left at the post, well, that is too bad. 

I insist this is the kind of risk that these National Laboratories are 
in business to take. 

Representative Price. Well, if the homogeneous approach proves 
out, what in your opinion will be position of the other types of re- 
actors in the power program ¢ 

Dr. Werneerc. | should make the following comment: Unfor- 
tunately, we do not see the homogeneous system really solving the 
problem of the uranium- plutonium eycle. The Lainceerhiae system, 
or the aqueous system, is tied almost certainly in the long run to the 
thorium cycle, and we believe that the aqueous homogeneous system 
may be the very best way to burn thorium. 

Representative Honrrreip. But not natural uranium / 

Dr. Wernperc. Not natural uranium—slightly enriched uranium. 
But I really believe that even the burning of slightly enriched 
uranium, just as the burning of this highly enriched uranium through 
the diffusion plant, is a short-range goal and the long-range goal 

sally is, on the one hand, burning thorium and on the other is burning 
U-235 by means of a fast breeder. 

Unfortunately, we do not see how to make a fast breeder on this 

principle. 
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Mr. Ramey. This change in pricing does not help your thorium 
any ¢ 

Dr. Wernperc. No, but I think it is erroneous to base a technology 
on somebody's statement that from now on we are going to pay $30 
to $45 per gram on plutonium. The intrinsic realities of the tech- 
nology transcend what anybody says the price of plutonium is going 
to be. 

Now, it is a fine idea to get people active; and, as a matter of fact, 
I suppose you can say that one of the best results of changing the 
price is that we now ‘look reasonable compared to Calder Hall. 

Senator Hickentoorer. That is on the theory that we made peni- 
cillin and it did not get widely used until we brought the price down 
and learned how to make it in quantities. The theory 1s what we 
should perfect and then the price. 

Dr. Wetnperc. You should work on the things that make the most 
sense from a basic technological standpoint. This is what the Na- 
tional Laboratories are for. I think that there are lots of other agen- 
cies in the country; and, in fact, we are very fortunate in this country 
in having lots of other agencies, the commercial agencies, which 
necessarily are more sensitive to the particular price situation and 
have their efforts aimed in directions which take advantage of these 
pricing situations. 

Represent: itive Price. Are there any further questions? 

There being no further questions, Doctor, thank you very much for 
your presentation and it has been very helpful. We are glad to have 
you with us. 

That concludes, I think, our program for today. 

I wonder if Dr. Hilberry and Dr. Smyth would come around for just 
a moment. 

I think what the committee is mainly interested in is getting from 
you and Dr. Hilberry your comments on the role of natural uranium 
in the power-development program. 


STATEMENTS OF DR. HENRY DeWOLF SMYTH, OF PRINCETON UNI- 
VERSITY, AND DR. NORMAN HILBERRY, OF ARGONNE NATIONAL 
LABORATORY 


Dr. Smytu. Well, I have been rather an advocate of natural urani- 
um for a long time. My principal comment, I would say, is that my 
own feeling is the same as that expressed here by Admiral Rickover 
this morning: That foreign countries are almost certainly going to go 
in the natural-uranium route if they possibly can. 

That is, even if they start with enriched uranium. Whether or not 
we are justified in going extensively into the natural-uranium program 
with a view to foreign markets is another question. You get involved 
with the question of prestige and so on. I have rather changed my 
mind about the foreign-market situation in the past year in this sense : 
That I am more and more convinced it isa fleeting market as far as the 
export of reactors is concerned. 

Because of the facts of foreign exchange and wishing to be inde- 
pendent and even national prestige, the nations that are sufficiently in- 
dustrialized to make their own reactors are going to be making their 
own reactors as fast as they possibly can and learning about reactors 
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as fast as they can, so that I think very shortly our reactor business 
abroad, if any, will be just on the same basis as any other heavy 
machinery business is on. 

But when I say “very shortly,” whether I mean 2 years or 5 years 
or more I am not quite sure. 

Representative Van Zanpr. What you are saying is that they are 
going to manufacture their own as they manufacture » he “avy machinery 
and so on. 

Dr. Smyru. Yes, just as soon as they can learn how to do it, and I 
think that many of them are learning pretty fast. 

Representative Van Zanpr. What about the financing of it ? 

Dr. Smyru. I am certainly no expert on finance, but this is part of 
the problem. As was mentioned earlier, the question of foreign 
exchange is very important. 

Senator HickenLooprr. They will not have any trouble with that 
if we give them the money. 

Dr. Sayru. Which they will then spend here to manufacture reac- 
tors here and send them abroad. That could be done. 

Dr. Hirperry. This is certainly from foreign visitors, that their 
interest is to get into the manufacture of reactors just as the earliest 
moment that they c ean. Ithinkit isclear 

Representative Van Zanpr. Without financial assistance. 

Dr. Hiteerry. I am afraid I am still an ex-physicist and I am 
not qualified to speak on that, but it is clear that this is their proposal 
to get into the construction of reactors just as fast as they can do so. 

Representative Coir. What countries have the capacity to make 
reactors ¢ 

Dr. Hitperry. My impression is that the French and the Belgians 
and the Germans all do, and the Swedes. 

Representative Corr. And the Japanese ? 

Dr. Hireerry. Yes, the Japanese and I think—— 

Senator Hickentoorrer. How about the Italians? 

Dr. Hiteerry. My impression has been changing, and I had thought 
at first no, but I am beginning to think maybe they will. Here, I am 
just hazy. 

Representative Coir. That is a small fraction of the potential world 
market. 

Dr. Hiveerry. Yes, but they have their eyes on the rest of the 
world. 

Representative Price. We can produce one and from then on. 

Mr. Ramey. Wouldn’t they have something of a long learning 
program just like we have, when they do not have the technological 
backup that we have—any of these industrialized countries that, you 
have ment nen d 

Dr. Sayru. I do have this impression of the Japanese, and T do 

not know whether Mr. Cole got the same impression, that they are 
away behind us in cooperation between the scientific people and the 
industrial e ngineers. I think from the point of view of learning how 
to design their own reactors, as differentiated from just copying 
somebody else’s, I think they do havea good way to go in learning how 
to and realize they have to have both physicists and engineers and 
industrial people all pooled together to work together. 
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Representative Cote. There did not seem to be this close collabora- 
tion between the scientists and the industrialists that there is in this 
country. 

Representative Van Zanpr. Did you take into consideration the 
Japanese ability to take one of our gasoline aviation engines and copy 
it and come up with a pretty good one which they built into their 
Zeros and into their twin-engine planes and others? 

Dr. Smytu. I tried to by differentiating in that, and in the busi- 
ness of designing their own with some improvements. I am sure that 
they can do straight copying. 

Senator Hickentoorrr. Is that not probably one of the reasons why 
there is not the close cooperation between the basic research and the 
other developmental practices and it is so easy for them to copy? 
Then they do not devote the time to ferreting things out for them- 
selves quite often, and in certain of these fields. 

Dr. Smyru. That may be true. I had a little bit the impression 
that there is an attitude among some of the scientific people, which 
I am sure you know you have encountered in this country, that they 
are emphasizing basic research so heavily that they do not want. to 
have anything to do with anything that might be useful. This may 
be a false i impression. 

Representative Hoiirmip. You spoke of the likelihood of these 
foreign people being interested in natural uranium reactors. Would 
you give us an opinion from the scientific standpoint as to the feasi- 
bility and probability of developing a natural uranium reactor to an 
economic point ¢ 

Dr. Smyru. Well, I hope, and I am not sure that this is true, but I 
hope over the past several years I have been rather careful not. to 
make economic predictions. I think it is quite clear that natural 
uranium fuel-powered reactors can and will be developed, and I don’t 
believe we know yet that they will necessarily be more or less expensive 
than other types of reactors. 

As long as you are using enr iched fuel, vour prices are, as far as [ 

can judge, completely artificial. But, in either case, I do not think 
that we will know until we have built a number of different reactors 
and run them, how much power from reactors of various types is 
going to cost. 

It is quite possible that the one type of reactor will be cheaper in 
this country and another type of reactor will be cheaper in some other 
country. That is due to a difference in the kind of labor that might 
have to be used and the shop facilities in this country, and so on. 

Representative VAN Zanpr. What about the Germans, Doctor? 
With their engineering know-how, would you give them a greater 
amount of success than the Japanese? That is coming into this re- 
actor field. 

Dr. Sayru. I should think so, but I have not been in Germany since 
the war and so all of my knowledge of what is going on there is 
secondhand or else very old, 

Dr. Hitserry. My impression from the German visitors we have, 
and the German students, is that they know what they are doing. In 

some ways my feeling is that they do not seem to be as well organized 
as the Belgians, but this may just be an occurrence. There are more 
groups working at it apparently, independently, but the clear im- 
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pression is that they know what it is all about, and they know what 
they are doing. 

Senator Hickenoorer. A German told me the other day—and he 
yas complaining about the fact that such a great portion of the educa- 
tional emphasis in Germany is now on science and engineering, and 
not that he was complaining about that kind of education, but he 
said that they do not have a comparatively well rounded educational 
system there now because they are making such strong efforts on 

science and engineering. 

Dr. Hiveerry. It is certainly true that the students we have had at 
the International School, I would say two of the outstanding boys 
that we have had, one in particular I think of immediately, came from 
Germany. They just really were topflight. I know he is back and 
up to his neck right at the top, getting this thing going. 

Represent itive Honirenp. Dr. Hilberry, could you give us 2 or 3 
minutes on plutonium recycling and what you are “doing at the 
Argonne Laboratory, and what would be the possibilities there. 

Dr. Hineerry. As Dr. W einberg said, in the long term you have 
to bring thorium in, and you have to bring in U-235. So it was clear 
that you wanted to get into the breeder programs. 

Now, the one that looked most attractive to us was the fast breeder 
to burn U-238. C learly this was a long-term and difficult task and 
we felt that something else probably was needed to fill the gap before 
this, and so, therefore, we chose to go ahead with the boiling reactor 
business. 

Now, we have felt that this business of being on a natural plutonium 
cycle or at le: ust a cyele which did not depend upon U-235, was clearly 
a must as far as a number of the foreign countries were concerned. So 
we have kept our interest in keeping heav y water going, and this kind 
of thing we were discussing earlier today, of the heavy water, either 
pressur ‘ized or boiling reactor, as a goal down the line. 

In the meantime, we have gone : ahead with a boiling water reactor, 
using light water, but we are proposing to shift it over next winter 
to the heavy water system. 

Now, the characteristic of a natural uranium pile is that it has to 
be big. The boys tell me that you do not really get to the point in 
which natural uranium heavy water reactors are competitive with 
a light water slightly enriched te until you are producing some- 
where in the neighborhood of 100 or 150 electrical megawatts. They 
are big and they will, even in the smaller sizes, be making plutonium 
because they will be, if you use even slightly ‘enriched amounts you 
will be making plutonium. 

So that we decided about 5 years ago that the thing to do was to 
follow through on the business of plutonium recycle into these re- 
actors. You start off with a slight enriched U-235, but then to see 
what could be done in recycling “the plutonium, you "made back into 
the system to furnish the enrichment that you have to have for smaller 
sized units. 

This is the program that we have been stewing with on the side 
and it has turned out to be something of a nightmare. We thought 
we were going to build some facilities and then we found that we had 
what you might call an architectural experiment and development 
program on our hands of rather major proportions, to try to design 
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facilities with which enriched fuel elements, that is fuel elements 
enriched with plutonium could actually be experienced with. 

We do not know what is the best way to make these. For EBR 2, 
we are going to cast them. We have a casting system that works 
out and looks as if it should be pretty good and should be effective 
whether we use 235 or plutonium. But in order to get these fuel ele- 
ments, uranium 238 enriched in plutonium, we are going to have to 
make them. 

So one phase of the program at the moment is this business of try- 
ing to find out how you convert the plutonium that you have ‘sale 
back into fuel elements which you can use. 

Now, we think that we see fairly clearly how we can do this with 
fast re: actors, because fissium, as we call it, is an equilibrium fission 
product left in a metallurgical processing business, turns out to be 
very nice stabilizing elements. ‘These are good for fast reactors but 
not for thermal reactors, because the cross sections would be too big. 

This is one part of the program. Since you do not see how to build 
anything but a very big natural uranium heavy water unit, and the 
same is true of gravity, and you do not see how to build anything but 
a very big one, ‘how can you then go about recovering the ‘plutonium 
that you “do make so that you can enrich your next fuel elements 
so that you can work with a somewhat smaller unit, using the plu- 
tonium instead of U-235. 

So this is the program that we are working ahead on now. 

Representative Horrrrerp. Does EBR 2 plan to use plutonium? 

Dr. Hitperry. We are starting off with the first loading of U-235 
simply because we are not going to be in a position to make the plu- 
tonium or it makes good sense anyhow, but we are hoping that the 
second core in EBR 2 will be a plutonium loading. 

We backed off from Mark 1, and there has been discussion of which 
way it should be, and we have settled that because we are not going 
to get our facilities designed in time to do the studies we need. 

But certainly, Mark 2 core for EBR 2, we have every intention of 
moving into the plutonium recycling business there, and you see the 
plant, EBR 2 is not only a reactor but it is a chemical recycle pilot 
plant, as well. 

Representative Hotirietp. When will your EBR 2 be ready to test, 
on your U-235, and when would it be ready to test on the plutonium? 

Dr. Hitserry. We are hoping still to be ready to start some time in 
1959 with EBR 2. 

Representative Hortrretp. Uranium 235? 

Dr. Hirperry. With uranium 235 as the enriching material. My 
guess is that it will be a year to 18 months of oper: ation before we will 
be ready to switch over to the second core. But this is just my guess, 
at the moment and my boys back at Chicago might pull my hair out in 
small tufts if they knew I said it. 

Representative Hottrtetp. Any reactor planning to use this form of 
recycling would be pretty far in the future, would it not ? 

Dr. Hivserry. It is what I would consider a second-generation re- 
actor, yes. I think you would probably not want to use it until EBR 
2 proved it out. 

Representative Hoxtrrmetp. What is your prediction about your 
EBR 2, with U-235, as far as efficiency is concerned ? 

Dr. Hiteerry. You mean economic efficiency ? 
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Representative Horirrerp. I guess eventually we would have to get 
to economic, but I was thinking of its efficienc y of burn up and so forth. 

Dr. Hinperry. Of breeding? 

Representative Horirretp. Yes. 

Dr. Hireerry. Everything looks very good, that it should give 
somewhere in the neighborhood of 1 or 1.2 with U-235 and probably 
should give when we get to plutonium, somewhere in the neighbor- 
hood of 1.5. I think that that is correct. And we see no reason to 
think that we won’t achieve it. 

Representative Horirretp. Are there any further questions? 

Representative Corr. I would like to ask either one of the gentle- 
men their opinion of the industrial effort that is needed to mine and 
smelt and process natural uranium and fabricate it into particular 
rods and fuel elements that might be used. 

It just occurs to me that that is rather a substantial industrial effort 
in itself. 

Dr. Hizperry. It certainly is. 

Representative Corr. Does that not to some extent dispute the 
theory that many people have, that most countries are going to natura] 
uranium because they feel that they have it underground ‘and, there- 
fore, they are going to be more independent if they use the enr ich rods 
which they w ould have to get. from industrial countries. 

Even though they have the natural uranium, they are going to have 
to go to some other country to get that uranium ina form in which it 
can be used. 

Dr. Hitperry. You would be surprised. Spain, which is one of the 
last places on earth that you would expect such a thing, very early de- 
cided they were going to need atomic power, and the first thing they 
did was to move into the mining and the metallurgical processing. 

The reports I get back are that they are doing a very effective job 
of making first-c Jass uranium and fabricat ing it. 

Representative Hontrrevp. But that is only a minor part of the job 
of getting the uranium into the place where it can be put in the fur- 
nace. 

Dr. Hiteerry. They are carrying it right through to the fuel ele- 
ments. 

Representative Horirretp. That was my question, and I did not 
know. I just wondered whether most advanced countries do have the 
industrial power to translate uranium from underground into the 
form in which it is used in a reactor. 

Dr. Hiveerry. I think most of them do. Spain I was surprised on. 

Senator HickENLoorerR. What do they do with the fuel elements? 

Dr. Hireerry. They are getting ready to start up some reactors. 
They are hoping that they will be running reactors of their own before 
very long. 

Representative Hotrrretp. That would be plutonium producing re- 
actors, would it? 

Dr. Hitperry. I have forgotten. I am not sure just exactly what 
they are. It would undoubtedly produce plutonium. 

Senator Hicxentooprr. Is it 238 that they are putting into fuel 
elements? 

Dr. Hirserry. No, just the normal uranium and they have no source 
of enrichment. If they could get enriched from us, knowing what 
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they know, they could make the alloys and get slightly enriched 
uranium and make it themselves. 

Dr. Smyru. There is one point that should be mentioned: A natural 
uranium reactor would not necessarily have to wait for the develop- 
ment of the plutonium recycling because the price of natural uranium 
is low enough that they can afford to store the spent fuel elements on 
the : assumption that eventually a plutonium recycling scheme could 
be developed. 

Representative Coz. Do you agree, Dr. Smyth, that the fabrica- 
tion of the natural uranium into fuel elements is not a major industrial 
process ¢ 

Dr. Smytu. I think perhaps the very last stage, the actual fabri- 

cation of the fuel elements, they will certainly have the same problems 
we have had of getting fuel elements with long life in them. 

But to make a fuel element that will work regardless, more or less, 
of the economy, is not a difficult thing. I think there is one point 
that you have implied, Mr. Cole, that is really a big question, and that 
is whether uranium powerplants are going to be needed and wanted 
principally in the already industr ialized countries. 

It is my impression that that is the case. If there is going to be a 
great need for uranium powerplants in really backward countries, 
then that is another question. They will have to be supplied either 
from this country or from other countries. 

Represent: itive Cote. Can you name off the countries which in 
your opinion now have the capacity to fabricate the uranium rod in 
which they will get the most useful results from the uranium ? 

Dr. Smyru. I think we have named most of them, the western 
countries and Japan. 

Representative Coir. How about South America. Can Brazil make 
these rods? 

Dr. Smyru. IT would guess they could, but I am certainly no expert 
on the degree of industrialization in Brazil. Do you know? 

Dr. Hitserry. I do not know that the Brazilians are doing much 
with it. I know the Argentinians are thinking about it and doing 
some work, but they have not gotten very far. 

Representative Coir. I did not mean that they could do it now 
because, of course, they cannot, but it would seem to me that the cost 
of constructing and accumul: iting the personnel needed for this highly 
watchwork mechanism of a fuel rod is so great that they would say, 
“Well, we can go buy it from England and buy it from the United 
States, and w hy should we bother with it. 

Dr. Hiserry. This would be true in some instances, and my guess 
is that it will be determined more as a national basis than good sense. 
But these are the facts. I think in some of these cases they certainly 
could buy them from us. 

Representative Hotrrreip. If there are no further questions, we 
will excuse you gentlemen, and unless you have something to add to 
the testimony that was heard today that you think from the stand- 
point of clarification or if you feel differently from some of the testi- 
mony, we would be glad to hear you. 

Representative Corr. I did have one question. Dr. Smyth said 
he came up here to listen to the statements of the discussion and for 


the purpose of learning something. I am curious to know what you 
learned. . 
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That is half facetious and half serious because you have been out 
of the program for a year or so and I just wondered what develop- 
ments may have occurred in that time which were not in your mind 
a year or so ago. 

Dr. Smyru. I have not exactly been out of the program and that 
is the reason I hesitated to answer. I have been working with a 
committee that has been formed by the Edison Electric Institute in 
New York, and we have been working rather hard, I should say, for 
the last year trying to find out all we could about the reactor program. 

That was in order to try to make some judgments. I would say 
that the state of my confusion as to what is the best reactor and 
what is the probable cost of nuclear power over the next 5 years which 
has grown during the studies of this committee. 

Representative Coir. You mean the cost or the confusion ? 

Dr. Smyru. The confusion has grown, has been little lessened by 
today’s session. I am afraid that ‘the questions which I could have 
formulated nearly 3 years ago when I left the Commission, about the 

various elements of cost, are still unanswered and I am afraid or I 
think that they can be much more clearly defined perhaps than they 
were 3 years ago, but I think we still need more experience before 
we can really answer them. 

I do not know what is the best power reactor or what is going to 
be the best one and I do not know how much nuclear power is going 
to cost. 

Representative CoLk. What is your feeling with respect to the ad- 
visability of proceeding with the homogeneous aqueous reactor on a 
prototype basis. 

Dr. Smyru. This is the one that I have known less about and I 
would want to talk very much more in detail with Dr. Weinberg 
than he spoke today, before I would venture an opinion. 

These troubles they have been having are, as he quite rightly said, 
not apparently specifically the result of the fact that it is a reactor, 
but it does mean that they have been delayed and they have not got 
the answers to some of the ver y important questions. 

In that sense it is further back, relatively, than it was a few years 
ago. I would like to thank you very much, Mr. Holifield, for allow- 
ing me to come here and when I came dewn here Saturday I did not 
even know that this hearing was occurring, but I was staying here 
and I enjoyed very much being here. 

Representative Core. If you do not mind, I respect your judgment 
very highly and your experience and your knowledge of the field, 
and now your complete detachment because you were not identified 
directly with the governmental phase of the operation. 

I would like to have your observation with respect to what you feel 
the Commission should be doing with regard to assistance, either in 
part or in whole, in furthering ‘the reactor-dev elopment program. 

Dr. Smyru. Well, I would like to say first of all that one of the 
things that I have been most eager to see pushed is the one Dr. Hil- 
berry was talking about, and that is plutonium fuel element tech- 
nology. I am extremely glad to hear that they are really getting 
going on that. 

I do feel that the eventual future of the nuclear-power business 
does require that we use not just uranium 235, but all of the uranium 
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and that means learning how to use plutonium. So I like that very 
much. 

I am distressed at the EBR 2, that it has slipped a little bit, I 
mean timewise, and I am very glad to be getting going. I hope that 
the Detroit Edison fast breeder does get built and I hope this hability 
thing does get through and I hope it won’t get in the way of that. 
My feeling is that the program or the suggestions that have been 
made today about a natural-uranium reactor, if that could be done, 
that would fill one gap in the program that I think does need to be 
filled. 

I do not think that we have to get into the direct competition with 
Great Britain on a gas-cooled natural-uranium reactor. I do think 
that emphasis on more high-temperature reactors is desirable. I like 
some of the sodium-cooled reactors for that reason, although I appre- 
ciate that there are very great technica! difficulties in it. 

I like, or I am glad to hear of the development of, some oxide 
fuel elements and I hope they can be developed as really high- 
temperature fuel elements and my feeling is that perhaps a gas-cooled 
reactor of a relatively modest size and 1 would hope of a relatively 
high temperature might be a part of the program. I don’t know 
whether it is or not. 

Representative Hotirtecp. That is a natural uranium ? 

Dr. Smyri. I would separate that and it does not have to be natu- 
ral uranium. I am really talking about getting fuel elements that 
will stand. high temperature, and learning how to use high 
temperature. 

As to how to help the program along, in terms of financial arrange- 
ments with companies or independent companies, I haven’t really fol- 
lowed those in detail. My impression is that the companies are not 
going to make any money in this business for awhile unless they get 
it by direct subsidy. But I do not qualify as a financial expert in 
any sense, 

If I may say so, with respect to my former colleagues, I am speak- 
ing now as one who deals with the AEC from the other side of the 
fence, that there is a good deal of redtape that slows things up from 
our point of view and takes a great deal of our effort. 

We are in the research business, but if there is an equal amount of 
difficulty for industrial companies in this business, I am glad I am in a 
university. Sometimes I wonder if I am in a university. 

Representative Cotz. I judge then, that there is no particular pro- 
gram which you feel the Commission should be moving along with 
with greater vigor than apparently there is at present. 

Dr. Smyru. I think that is right. I think that I have mentioned 
the things that I have found of particular interest and most of them 
seem to be picked up in the last year or two. 

Representative Hoxirrecp. Your real interest is in pushing ahead 
on metallurgical and that type of thing. 

Dr. Smyru. Plutonium metallurgy and breeders and, in other 
words, the long-range kind of things. 

Representative Horirrecp. And the use of natural uranium, if it is 
important from an international standpoint. 

Dr. Smyru. Yes. 

Representative Horirrerp. Thank you very much, gentlemen, for 
your appearance here today. 
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I was hopeful, and I still am hopeful, that we can excuse the rest 
of you gentlemen, except for the Commission and their staff. How 
long would it take you to make a pricing statement on the pricing of 
plutonium ? ¢ 

Mr. Freips. We gave you a statement on Friday. 

Representative Hot iFreLp. You sent up a statement, you mean? 

Mr. Fretps. Yes, sir; a rather complete statement on it. 

(A letter dated June 27, 1957, from H. D. Smyth, amplifying his 
remarks, follows :) 


PRINCETON UNIVERSITY, 
BoARD OF SCIENTIFIC AND ENGINEERING RESEARCH, 
Princeton, N. d., June 27, 1957 
Hon. CHET HOLIFIELD, 
Joint Congressional Committee on Atomic Energy, 
The Capitol, Washington, D.C. 

DeaR REPRESENTATIVE HOLIFIELD: In thinking about my answers to the ques- 
tions that you and Mr. Cole put to me at the hearing late Monday, I feel that 
I did not express myself as clearly as I might have. Consequently, I would 
like to put down my views in writing for what they are worth, hoping that 
it may be of some assistance to you and other members of the committee. 

My judgments are based on a continuing interest in the reactor program 
since I left the Commission in the fall of 1954, and a fairly thorough review of 
the program made by the so-called task force of the Edison Electric Institute of 
which I am a member. This review has included interviews with most of the 
principal consultants, with representatives of most of the major companies, 
and with the Atomic Energy Commission. 

Before trying to give you my conclusions as to the present state of the art, 
let me give you my opinions about the general policy questions which I tried 
to review a year ago in the article I wrote for Foreign Affairs. In that article 
I emphasized the importance of vigorous progress in nuclear-power technology 
as a support to our foreign policy, specifically the Atoms for Peace plan advanced 
by President Eisenhower. As I suggested on Monday, my views have changed 
somewhat with regard to the importance of this feature of our foreign policy. 
In explaining my point on Monday, I think I exaggerated the degree of this 
change. I do feel that it is less important than I had thought to be able to 
implement this policy by manufacturing and exporting nuclear powerplants. I 
realize more clearly than I did last summer that probably the biggest field for 
nuleear power is in countries already industrialized and that they will make 
very rapid progress toward developing their own technology and making their 
own reactors. I still think that it is important to maintain leadership in 
nuclear technology for the sake of national prestige, and that the interchange of 
information with other countries is very important. 

If the foreign-policy reasons for a vigorous program in nuclear-power tech- 
nology in this country seem to me somewhat less strong than a vear ago, I 
believe that domestic reasons are more pressing (this is a point I failed to make 
on Monday). The very fact that we are encountering difficulties in reducing 
the costs of nuclear power and that our whole program is slipping rather badly 
in terms of time and cost makes me feel that we are in real danger of encounter- 
ing seriously increased costs in power from conventional fuels before we have 
solved the technical and economic problems of nuclear power. Furthermore, 
these very difficulties reduce the incentive for private investment in these 
developments. 

Consequently, I feel as I did a year ago that it is extremely important for the 
Federal Government to give vigorous leadership in this program. I am fully 
sympathetic to the idea that Federal expenditures should be held down and that 
private industry should be encouraged to get into this field. I do not feel, how- 
ever, that the country can afford to dump the whole question into the lap of 
private industry. I helieve the Government should do everything it can to make 
it easy for private industry to build power reactors and to reduce their financial 
hazards, but I also feel that the Government should not hesitate to build reactors 
with Federal funds * * * reactors when it is clear that certain types are being 
neglected or overlong delayed by private industry. 

While it would be inappropriate for me to discuss methods of Government 
subsidy or financial encouragement of private industry, I would like to mention 
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two impediments to the program which have little to do with technology. Failure 
of this Congress to pass the insurance bill which has been approved by the Joint 
Committee and which everyone seems to feel is desirable and appropriate can 
seriously impede the program. Less specific but very real are the hindrances of 
redtape that I mentioned on Monday. Granted the importance of controlling 
the expenditure of Government funds, and granted the importance of safety, I 
still feel that the difficulties of doing business with the Atomic Energy Commis- 
sion are unnecessarily irksome and time-consuming. This seems to be particu- 
larly true in any matter where reactor safety may be involved but is serious even 
in the research activities with which I have direct experience. 

Now let me review the reactor program itself as it stands. 

Before I left the Commission we had established a program of five reactors: 
the PWR at Shippingport, the sodium graphite at North American Aviation, the 
second fast breeder experimental reactor at Arco, the experimental boiling water 
reactor at the Argonne National Laboratory, and the second homogeneous ex- 
periment at Oak Ridge. It is my impression that progress on all these has been 
disappointingly slow. I am particularly unhappy about the fast breeder experi- 
ment and the homogeneous reactor. The delays in each project are explicable in 
detail and I feel no disposition to blame anyone. Nevertheless the overall slip- 
page is serious. I think great effort should be made to push all these reactors. 

Since that original proposal, authorization has been given to do two more 
reactor experiments: the organic cooled and moderated reactor which I under- 
stand is going along fairly well, and the liquid metal fuel reactor which I under- 
stand is not proceeding very rapidly. It is difficult for me to believe that the 
organic reactor has much promise for the power industry, but I may be wrong 
and it is certainly worth investigating. On the other hand, the liquid metal 
reactor does have great promise if the technical problems can be solved. 

In the program that I have outlined so far there seem to be three principal 
gaps. The first is the development of a natural uranium reactor, primarily 
designed for the production of power. The second is a really high temperature 
reactor, probably gas cooled with oxide or ceramic fuel elements. And the 
third is a reactor operating on plutonium as a fuel. This last of course im- 
plies the development of plutonium fuel technology and I am extremely happy 
to learn that the Argonne Laboratory is pursuing this goal vigorously. I was 
also much interested to learn of the work at Los Alamos on a plutonium 
reactor which I heard about a few months ago. 

I believe it is highly desirable that the Du Pont Co. be authorized to build 
a pilot reactor using natural uranium and heavy water as a moderator, as was 
suggested on Monday. Whether it be gas cooled or water cooled is not im- 
portant. Even if it is gas cooled, it seems unlikely that it will meet the need 
that I foresee of a really high temperature reactor. 

Although I have great confidence in Dr. Weinberg and the Oak Ridge group, 
I am not yet convinced that they have solved the problems of the homogeneous 
reactor even though the difficulties that have delayed them seem to have been 
irrelevant to the major problem. I do not believe that they are ready to go to 
anything like a full-scale homogeneous power reactor as some of the comment 
on Monday suggested might be desirable. 

For the long-range development of nuclear power I believe there are three 
considerations that should be borne in mind. The first is that we must have 
breeding. We cannot continue indefinitely to burn only 0.7 percent of the 
uranium. Unless we learn to convert the U-—238 into plutonium and use it as 
fuel, or to convert thorium into U—2838 and use it, or preferably both, we can- 
not build up a long-range substantial dependence on nuclear fission power. Only 
the conviction that thermonuclear fusion was going to develop successfully 
would excuse the neglect of this principle. Although I am optimistic about 
thermonuclear power, I see no justification yet for counting on it as an economic 
source of power. The second general principle is that high-temperature re- 
actors must be developed to get efficient conversion of steam into electric power. 
In some conversations on Monday I heard the suggestion that this might net be 
important, but all the most competent power people that I have. talked with 
subscribe to this principle, and I have no reason to doubt it. The third general 
principle for the long-range development is the use of natural uranium. This 
is perhaps more controversial, but I still believe it will ultimately be the major 
fuel in most central powerplants. The separation of isotopes is basically diffi- 
cult and expensive. Perhaps the ultimate powerplant may use principally nat- 
ural uranium “spiked” with some enriched fuel elements as I understand is the 
present plan for Shippingport. 
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The last question that I would like to discuss is the relative advantages of 
building full-scale, prototype or experimental reactors. This is certainly con- 
troversial and judgment has to be made in each individual case in terms of the 
technology. The safest procedure is to build first an experimental reactor which 
would test the scientific principles involved. This is the kind of reactor that has 
been most frequently built by the AEC at Idaho. Once the principles have been 
tested the next step would be a prototype, a substantially larger reactor incor- 
porating components such as pumps and fuel elements identical with those con- 
templated for a full-scale powerplant. I suppose one might describe the 
submarine reactor built at Idaho as a ptototype for the Nautilus, although as I 
remember it that was almost full scale in terms of power production. The third 
step is of course the full-scale plant. Only the full-scale plant operated over ¢ 
period of years will really give adequate economic and operating information, 
testing reliability, lifetime, and so on. There are also intangible advantages 
which I think have been illustrated very markedly by the Calder Hall plant. 
The disadvantage of course is the cost and perhaps the difficulty of changing to 
an improved type if too much money has been invested in a full scale plant. To 
build full-scale plants without first building prototypes is risky, but saves time. 

In terms of the full scale plants now actually being constructed in this country, 
I find myself very glad that the big boiling water plant is underway at Dresden, 
and also hoping that the Detroit Edison fast breeder can be pushed, though I 
recognize that the slippage in time of the second experimental breeder makes the 
Detroit Edison venture a bold one. From the point of view of the furtherance 
of reactor technology in this country, I hope that no more pressurized water full- 
scale plants will be built in addition to Shippingport, Indian Point, and the Yankee 
Power projects. Until some information is available from the operation of these 
plants it would seem more sensible to choose different types or any additional 
full scale plants. 

In conclusion I would like to repeat what I said on Monday to the effect that 
the present state of technology is such that final judgments as to the relative 
advantages of different types of reactor or as to the costs of power from any 
of them are impossible at the present time. The views expressed in this overlong 
letter are somewhat impressionistic since I do not pretend to be a reactor expert, 
but at least they are not colored by commitment to any particular organization or 
reactor type. 

Thank you for the opportunity to attend the hearing on Monday. It was a 
pleasure to see so many of my friends again, and to be welcomed so cordially. 

Sincerely yours, 


H. D. SmyTnr. 


(The subcommittee then went onto the consideration of classified 
matters at 4: 15.) 
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TUESDAY, JUNE 25, 1957 


ConGreEss OF THE UNITED STATES, 
SUBCOMMITTEE ON LEGISLATION OF THE 
Jornt CoMMITTEE ON ATOMIC ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to recess, at 10 a. m. in room 1301, 
New House Office Building, Hon. Chet Holifield (chairman of the 
subcommittee) presiding. 

Present: Representatives Holifield, Durham (chairman of the 
Joint Committee), Cole, and Price; Sen: itors Pastore and Gore. 

Also present : David Toll, George Norris, professional staff members 
and Leonard Selkowitz. 

Representative Horirretp. The committee will be in order. 

This morning the subcommittee is meeting to continue hearings on 
the AEC civilian power reactor program. This morning we are 
scheduled to hear witnesses from two groups which have submitted 
proposals under the first round of the AEC power demonstration 
program announced on January 10, 1955. 

This afternoon the subcommittee i is scheduled to receive testimony 
from two groups which have submitted proposals under the third 
round of the AEC power demonstration program announced in 
January 1957. 

Our first witnesses this morning are Mr. Ernest Acker, vice — 
dent of the Power Reactor Deve elopment Co., and Mr, Hartwell , project 
engineer. 

Gentlemen, we are glad to have you with us this morning. I suppose 
you are here speaking on behalf of the PRDC development group. 


STATEMENTS OF ERNEST R. ACKER, VICE PRESIDENT, AND ROBERT 
W. HARTWELL, ASSISTANT GENERAL MANAGER OF POWER 
REACTOR DEVELOPMENT CO. 


Mr. Acker. That is right, Mr. Chairman. 

Representative Horrierp. Mr. Cisler is not available for ques- 
tioning ? 

Mr. Acker. If the committee wishes to question Mr, Cisler, I am 
sure he would be very glad to come here at any time. 

Representative Horirtetp. May the committee understand that the 
representation which you make and the answers to questions which 
you give are on his behalf and the corportion’s? 

Mr. Acker. That is exactly so. 

Representative Hortrrecp. Thank you, sir. You may proceed. 
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Mr. Acker. My name is Ernest R. Acker. I am a vice president, 
a member of the executive committee and chairman of the finance 
committee of Power Reactor Development Co. (PRDC), a nonproii 
membership corporation organized on August 30, 1955, under the laws 
of the State of Michigan. I am also president of Central Hudson 
Gas & Electric Corp. of Poughkeepsie, N. Y., which company is a mem- 
ber of PRDC and of Atomic Power Development Associates, Inc. I 
want to thank the committee for its invitation to PRDC to present 
information with respect to its program. Before going forward, 
however, I want to introduce to the committee Mr. Robert W. Hart- 
well, assistant general manager of PRDC, who is more familiar than 
JT am with the technical phases of the project. 


PARTICIPANTS IN THE PROJECT 


PRDC is engaged in a project to design, construct, own and operate 
a developmental fast-neutron breeder reactor of 100,000 electrical kil- 
owatt rated capacity, located on the shore of Lake Erie in Monroe 
County, Mich. The Detroit Edison Co. is constructing and will 
operate the conventional electric generating facilities and will pay 
PRDC for the steam provided by the reactor. The reactor and asso- 
ciated generating facilities will be known as the Enrico Fermi Atomic 
Power Plant. 

Atomic Power Development Associates, Inc. (APDA), New 
York nonprofit membership company, has performed unio ‘and 
development for some years in the power breeder reactor field, has 
developed the conceptual design of the PRDC reactor plant, and under 
a contract with PRDC will perform further research and design 
work for the project. In addition, APDA’s program under its con- 
tract will include the purchase and nonnuclear test operation of sev- 
eral full sized components of the PRDC reactor. Most of these com- 
ponents are presently being fabricated for delivery to the construc- 
tion site, and will be turned over to PRDC and incorporated in the 
reactor upon completion of the testing program. 

The member companies of both organizations are set forth on pages 

02 and 403 of part 1 of the section 202 hearings of February 1957. 

I think it is important to emphasize that both PRDC and APDA 
are nonprofit corporations whose sole purpose is to develop knowledge 
and technology in the power reactor field and to make such know]- 
edge and technology generally available. Although these two organ- 
izations are financed by contributions from utility and industrial 
companies interested in the application of nue lear energy to the gen 
eration of electric power, no part of any net earnings of either PRDC 
or APDA ean inure to the benefit of their member companies. Sim- 
ilarly, the bylaws of both companies provide that upon dissolution 
their assets are not to be distributed to members but must be con- 
tributed to some other nonprofit organization operated exclusively for 
charitable, scientific, or educational purposes. 

All research, technical, and operating information which may be 
developed in connection with this project at any stage of its con- 
struction or operation is to be made available to the Atomic Energy 
Commission for the use of the public. Member companies are also 
prohibited from obtaining any special privilege under patents which 
PRDC and APDA may develop. Such patents are required by the 
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hylaws of both PRDC and APDA to be made available to the public 

on a nondiscriminatory royalty-free basis, subject only to such security 
restrictions as may be imposed by law or by the Atomic Energy Com- 
mission. 

Representative Hotirirecp. At that point, Mr. Acker, is it not true 
the patents, which are required to be made available to the public on a 
nondiscriminatory basis, are also modified by the fact that the patents 
can only be used for Government use and not for other private en- 
terprise groups outside of your group / 

Mr. Acker. It would be under the rules and regulations of the 
Atomic Energy Commission, Mr. Chairman. 

Represent: ative Hortrretp. Which provides that you furnish to the 
AEC such information or patents as you may obtain for Government 
use? I refer specifically to patents only, and not for the public use ? 

Mr. Acker. [I don’t think that is the fact, sir. 

Representative Hotirimip. Your contract makes available to each 
one of your participating companies a royalty free use of the patents. 
Your contract also makes available to the Government use of patents 
for Government purposes. 

Mr. Acker. That is under the AEC contract, Mr. Chairman. 

Representative Hotrrrenp. Yes, sir. 

Mr. Acker. Under our bylaws, there is a broader provision which 
permits the use of the patents by the general public. 

Representative Howirre.p. Providing you let them use them. 

Mr. Acker. And provided it comes under the regulations of the 
Atomic Energy Commission. 

Representative Hotirrerp. The AEC has no right under the con- 
tract to such patents as you obtain for general release to the public, 
royalty free, is that not true ? 

Mr. Acker. Our bylaws provide, sir, that the company on the ap- 
proval of the executive committee of the company and to the extent 
permitted by the law, shall grant nonexclusive royalty free and irre- 
vocable licenses to applicants who are citizens of the United States or 
are corporations organized and doing business in the United States; 
provided, however, that such applicants shall first meet any require- 
ments of the Atomic Energy Commission with respect to the use of 
such licenses. 

Representative Hotrmtp. That is language which refers you to the 
rules and regulations of ve Commission, and as far as the Commis- 
sion’s right is concerned, it is also modified by the contract which 
provides. that the Caeeciaien may use these patents for its own 
covernmental purposes but which would forbid them from releasing 
the patents to the general public or to other competitive builders of 
reactors. 

Mr. Acker. By our own bylaws we are required to release such 
patents to the general public under the rules and regulations of the 
Commission. 

Representative Honirrenp. It is permissive. The language you 
read is permissive language and is not mandatory. Providing your 
executive board approves. 

Mr. Acker. That is right. 

Representative Horirretp. So it becomes permissive on your part 
and not mandatory. If it were mandatory it would take away from 
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you the privileges which a patent gives a private corporation. So it is 
permissive. 

I just wanted to clear that point up because you say under the pat- 
ents that such patents would be made available to the Atomic Energy 
Commission for the use of the public. The statement as it stands is not 
a true statement and I want to clarify it. 

Representative Cote. Mr. Chairman, I suggest that Mr. Acker read 
into the record the exact wording of the bylaws of the PRDC rather 
than giving interpretations, or the chairman’s interpretation or my 
own. 

Mr. Acker. May I read the whole paragraph ? 

Representative Cote. When you read it, it was not indicated to the 
reporter that what you were reading was verbatim. 

Mr. Acker. This is article 14, headed “Patents” , of the PRDC’s 
bylaws: 

No members of the company shall obtain any special privilege from any patent 
which may be obtained for any invention owned or controlled by the company 
or under which the company has the right to grant licenses. The company on 
approval of the executive committee and to the extent permitted by law shall 
grant nonexclusive royalty free and irrevocable licenses to applicants who are 
citizens of the United States or are corporations organized and doing business in 
the United States: Provided, however, That such applicants shall first meet any 
requirements of the Atomic Energy Commission with respect to the use of such 
licenses. Licenses granted by the company may contain provisions for sub- 
licensing and such other terms as may be needed to effectuate the free use of the 
patent rights in the public interest. 

Representative Corr. Do the bylaws indicate any yardstick or 
criteria which the executive committee must use in granting or with- 
holding its approval? 

Mr. Acker. They do not, sir. The situation has not arisen, but 
I would like to say that it is the clear intention of the company to 
make these patents available to the public under provisions of the 
Atomic Energy Commission. 

Representative Coir. Even though it may develop that the execu- 
tive committee aaah to grant a royalty free license to an applicant 
and determined that that applic ant should pay a royalty, the royalty 
which the applicant pays to PRDC can at no time inure to the benefit 
of any of the members of PRDC. Is that correct ? 

Mr. Acker. That is right, sir. 

Representative Horirieip. Inure to the individual's benefit or to 
the collective benefit. If you have a patent, that is, PRDC, issues it 
on a royalty basis and moneys are paid in on that royalty basis, to 
whom does the benefit inure? 

Mr. Acker. To PRDC. 

Representative Houirrevp. But not to the individual. Collectively 
it inures to the operation. 

Mr. Acker. The operation of PRDC and for the purposes of PRDC. 

Representative Horrrievp. In order to clarify the regulation or by- 
law of your company, I refer you to contract No. AT 11/1 476, article 
10, section 2: 


Whenever any invention or discovery is made or conceived by or for the 
company or its employees in research and development in the course of or in 
connection or under this agreement other than is provided for in section 1 of 
this article, the company shall furnish the Commission with complete informa- 
tion thereon and shall specify at the time of such disclosure whether or not 
the company desires to file a patent application subject to security restrictions 
and requirements. 
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Note particularly the following sentence: 


The company shall have the rights and title to any such invention or dis- 
covery and agrees to and hereby grants a nonexclusive, irrevocable, royalty-free 
license to the Government for Government purposes: Provided, That if the 
company advises that it does not desire to file any patent application the Com- 
mission may file such application, in which event the rights in any such patent, 
invention, discovery or patent application shall be determined by the Commission 
ihe to section 1 of this article.” 

I submit that language in your contract with AEC provides for 
use of the patent by. the Government only, and leaves the use of the 
patent to the discretion of the board of directors of PRDC when an 
application is made from any competitive company. 

Mr. Acker. [ would interpret this provision of the AEC contract 
to be in addition, sir, to the provision of the bylaws of PRDC. 

Representative Horirreip. I would so interpret it. You may 
proceed. 

Mr. Acker. Financing of construction. 

The construction of the plant is scheduled to be completed at the 
end of 1959, and testing at low to full power is scheduled during the 
year 1960. Schedule .. attached to this statement, outlines the esti- 
mated overall direct and indirect costs of construction and testing of 
the entire Enrico Fermi plant, and indicates who is to bear the various 
costs. I would like to refer to some of the items in this schedule. 

The first group of items consists of nonnuclear facilities—the tur- 
bine generator and related structure and equipment. These are to 
be built and paid for by the Detroit Edison Co, at an estimated cost 
of $14,061,000. 

The next group of items makes up the nuclear portion of the plant. 
Plant cost at $31,225,000 was estimated by PRDC, APDA, and Com- 
monwealth Assoc iates, Inc., as architect-engineers for the project. In 
order to get the total ‘amount needed for the construction period, we 
have added to plant cost the estimated administrative expenses during 
construction, and have also included an allowance for working c: apital. 
All of this totals $34,216,000. These costs are to be borne entirely by 
PRDC, except for $3 million worth of equipment and devices which 
are to be furnished by APDA. 

Representative Hoxirretp. Would you please clarify what that 
$3 million worth of equipment and devices is? 

Mr. Acker. That 1s the equipment and devices that are to be in- 
stalled and tested by APDA during the next several years on the site 
of the reactor plant. 

Representative Horirretp. Does that refer to the heretofore men- 
tioned contract number in appendix A which goes to some length to 
indicate the research work the Commission is supposed to do? 

Mr. Acker. No; this is entirely unrelated to that, sir. This is 
covered under a contract between PRDC and APDA. 

Representative Hortrrerp. Is this $3 million item included in the 
$4,500,000 request ? 

Mr. Acker. It is entirely unrelated to it, sir. 

Representative Horrrreip. So it would come in the field of con- 
struction rather than in the field of research and development ? 

Mr. Acker. That is right. 

Representative Hontrrerp. Thank you. 
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Representative Corr. How is APDA going to be compensated for 
this $3 million worth of equipment ? 

Mr. Acker. APDA, taller its contract with PRDC, has committed 
itself to an expenditure of $7 million, $4 million for additional re- 
search and development work, and $3 million in connection with the 
testing of certain components of the reactor plant which will ulti- 
mately be incorporated in the final plant. Under its contract with 
PRDC, APDA will turn over these facilities at their salvage value 
at the time. 

Representative Honirtetp. This is apart, then, from the $4,206,000 
which is asked for in this authorization bill which we have been 
considering. 

Mr. Acker. I think the figure is $4,450,000, sir. 

Representative Hourrrevp. There is a little difference of opinion 
there which we can go into later. There is an item of $244,000 also 
mentioned which would bring it up to $4,500,000. 

Mr. Acker. Yes. 

Representative Hortrrenp. We can go into that matter later. My 
present question is that this $3 million is in addition to the $4,206,000, 

Mr. Acker. Yes, but this $3 million is not proposed to come from 
the Government. It is to be expended by Atomic Power Develop- 
ment Associates or a related organization. 

Representative Horirretp. That is what I want to know. Then 
the work of fabricating these elements will be done by the Atomic 
Energy Commission. 

Mr. Acker. No, sir. 

Representative Honirrecp. It will be done under contract ? 

Mr. Acker. It will be done under contract by commercial organi- 
zations. 

Representative Hortrrecp. I am glad to have that point cleared 
up. Heretofore in presentations by the Commission to the com- 
mittee, they only gave us the item of $4,500,000 for research and 
development assistance and then of course the waiver of the fuel 
charges which amounted to $7,845,000. So this $3 million that you 
are talking about now is a $3 million fund provided for by PRDC. 

Mr. Acker. Provided to PRDC by APDA or related organiza- 
tions. 

Representative Horirrecp. Very well. You may proceed. 

Mr. Acker. The third group of items listed consists of research 
and development expenses for this project. From 1952 through 
1956 APDA and its predecessors expended some $7,064,832 in this 

category, including overhead expenses. From 1957 through 1960 
allowance has been made for further research and development eX- 
penditures of $9 million of which $5 million is to be made by PR DC 
and $4 million by APDA. Included here also is the Commission’s 
contribution to this project, which is to be research and experimental 
work conducted in the Commission’s laboratories at a cost of not to 
exceed $4,450,000. I shall refer to this in somewhat more detail 
later when I discuss the contract which PRDC and the Commission 
have executed. 

Summarizing total expenditures in connection with the construc- 
tion and testing of this plant, therefore, we find that PRDC, APDA, 
and The Detroit Edison Co. together will have put up $64,341,832, or 
9314 percent. The Commission is to put no funds into actual con- 








AUTHORIZING LEGISLATION 445 


struction, but performs $4,450,000 of research and experimental work 
constituting 614 percent of overall estimated expenditures on the en- 
tire plant. 

Schedule 2 attached to this statement is a summary of the means 
by which PRDC proposes to meet the construction and testing ex- 
penditures which it must bear. PRDC now has contributions in 
hand, firm commitments for further contributions, and a bank loan 
agreement for a total of $38,540,000 with which to meet indicated 
requirements of $36,216,000. APDA similarly has more in cash, 
material already purchased and commitments for contributions than 
is required to meet its undertaking of $7 million in connection with 
the project. 

I should add one comment on our construction estimates. They 
are, of course, only estimates, and they will undoubtedly prove to not 
be exact. They have, however, been made by APDA, PRDC, and 
Commonwealth Associates, Inc., with great care and with full con- 
sideration of the fact that the construction problems involved are 
more difficult and that much of the material and labor is more ex- 
pensive than is the case with conventional construction. I am con- 
fident that these estimates are reasonably realistic and that if our 
costs exceed them at all, it will be by a modest amount. In any 
event, I can assure the committee that the member companies who 
are backing this project and who have already firmly committed so 
many millions to it will see it through financially. PRDC has obli- 
gated itself to the Conimission to “design, develop, construct, 
own and operate” the proposed reactor, and it is inconceivable to 
me that its member companies would permit it to default on this 
undertaking. 


CONTRACT BETWEEN AEC AND PRDC UNDER THE POWER 
DEMONSTRATION REACTOR PROGRAM 


The PRDC reactor project was proposed in response to a general 
invitation issued by the Atomic Energy Commission under its power 
demonstration reactor program. The original proposal was made 
to the Commission by the Detroit Edison Co. on behalf of itself and 
others who were to become associated in the project. This proposal 
was accepted by the Commission as a basis for negotiation, and a 
contract was executed by PRDC and the Commission on March 26, 
1957. The contract provides that PRDC will build, own, and operate 
the reactor and will furnish to the Commission all research, technical, 
and operating data from the project so long as it is operated. Among 
other things, the contract also provides for examination of the books 
and records of PRDC, of APDA records of work on the project, and 
of the direct costs of the Detroit Edison Co. in connection with the 
turbine electric generating facilities. The contract further provides 
for technical visits to the reactor and generator plants and experi- 
mental facilities of PRDC, APDA, and the Detroit Edison Co. 

In the contract the Commission agrees to perform certain described 
‘esearch and development werk at a cost not to exceed $4,450,000, and 
to waive use charges for special nuclear material for a period ending 
5 years after an operating license is issued. We have caleulated the 
value of the use charges which are to be waived as coming to $1,169.- 
100 during the construction and 1-year test period, and an additional 
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$2,533,200 during the subsequent operating period, or a total of $3,- 
702,600. Accordingly, the total value to PRDC of the Commission’s 
obligations under the contract will be a little over $8 million. 

Representative Horirrerp. How do we reconcile that with the 
waiver-of-charge statement given to us by the Atomic Energy Com- 
mission? They gave us a figure for waiver of fuel charge of 
$7,845,000. 

Mr. Acker. That figure was in error, sir, and I cover that in the 
next paragraph of my statement, if I may go forward. I have noted 
that the AEC has given the committee a much higher preliminary 
estimate of the value of the use charges waived. 

Xepresentative Horrrrecp. We have no such statement from the 
Commission, and I wondered what the difference was. 

Mr. Acker. I understand, however, that the representatives of the 
Commission have agreed with our staff that this was calculated on 
a requirements schedule prepared over a year ago which is now obso- 
lete and that the correct figure is the one which I have given. 

Representative Hotirretp. You may proceed. 

Mr. Acker. In addition the original figure which they submitted, 
sir, included 6 years instead of 5. 

Representative Horirrerp. We obtained these figures in current 
testimony from AEC and they are so strikingly different from the 
figures you are giving today. 

Mr. Acker. I would like to ask Mr. Hartwell to clarify this still 
further, Mr. Chairman. 

Mr. Harrweii. Mr. Holifield, we have for purposes of recent esti- 
mates of our financial story made assumptions in the last 18 months 
that vary from those that were included in our application. The 
information which was available to the Commission was somewhat 
obsolete. These new figures which we have now given you today are 
those that are consistent with the financial statements that have been 
submitted. 

Representative Hotirretp. Submitted to the Commission ? 

Mr. Hartweu. They have been submitted to the Commission via 
the safety hearing examiner. So it is indirectly to the Commission 
since they are a party to that hearing. 

Representative Hoxirtevp. Is this the figure that has been revised 
in the contract or is there another figure in the contract ? 

Mr. Hartwetu. We have no figure in the contract, Mr. Holifield. 
This is a case of the contract providing for a waiver-of-use charge for 
5 years from the date of our operating license. So the assumptions of 
the amount of operation and the amount of fuel that we require estab- 
lishes what the value of this figure is. We have seen fit to establish 
what our operating schedule is going to be and that ends up with a 
smaller figure plus the fact that the Commission inadvertently ex- 
tended their computations to include 1965 or the sixth year. This was 
a slip on their part, and I believe these numbers can be reconciled by 
the staff of the Commission. 

Representative Horirretp. You may proceed. 

Mr. Acker. I think it is important to emphasize again that the 
Commission is making no cash contribution whatever to the construc- 
tion of this reactor and is not paying or turning over any Commis- 
sion funds to PRDC or to any PRDC contractor. What the Com- 
mission has agreed to do is to perform certain described research and 
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experimental work in Commission facilities at a cost not to exceed 
$4,450,000. This program can be summarized generally as covering 
critical experiments ($2,200,000), irradiation tests, containment, and 
other studies ($1,950,000) and consultation with Commission techni- 
cal personnel ($300,000). The great bulk of this work will be useful 
and important to the Commission’s own fast-reactor program, and 
will contribute substantially to increased knowledge of fast-reactor 
technology. 

Representative Hotirievp. As far as you are concerned, then, this 
is the only specific obligation of the Commission which will require 
the expenditure of funds ? 

Mr. Acker. That is true, sir. 

Representative Hotirrenp. You may proceed. 


RESEARCH AND CONSTRUCTION SCHEDULE 


Mr. Acker. The status of engineering, construction, and research 
and development was reported in a statement filed with the com- 
mittee by PRDC and set forth at pages 398 et seq. of part 1 of the 
section 202 hearings held in February of 1957. Since that time all 
of these phases of the project have shown substantial progress. The 
coincidental program of research, development, and construction is 
working out well, making it possible to coordinate research with the 
development and manufacture of components. The reactor-contain- 
ment building is now being erected Lm is expected to be completed in 
September. Ahead of us he further research and experimental work, 
nonnuclear test operation of mechanical components of the reactor, 
further irradiation tests, and the critical experiments. This further 
work will determine the final decision on various component details, 
and is timed to be completed in order that the information will be 
available as it is required to meet the present construction schedule. 
As I have already noted, the construction of the entire plant is sched- 
uled to be completed and the reactor is scheduled to go critical in 
December 1959, after which will follow a year of extensive low-power 
testing. This schedule, in common with most construction schedules, 
may prove to be somewhat tight and we may find that a stretch-out 
of the order of some months must be made. We will, however, cer- 
tainly bend every effort to complete the plant on schedule. 


FINANCING OF OPERATIONS 


PRDC proposes to operate the Enrico Fermi plant for a period of 
at least 10 years, beginning January 1, 1961, and going through Decem- 
ber 31, 1970. This is believed to be the minimum period required to 
obtain the desired operating information and experience. The only 
assistance from the Commission which our contract calls for during 
this period is the waiver-of-use charges for the years 1961 through 
1964 which I have already mentioned. There is no provision for 
postconstruction research and development assistance from the Com- 
mission. 

Schedule 3 attached to this statement is a projection of estimated 
operating costs and anticipated means of meeting them over this 
period. It will be noted that for the 10-year period the largest single 
item of expense is in the processing and other charges paid to the 
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Commission (item 5), amounting to $33,610,000. This is just over 
half a million dollars more than the total credits of $33,100,000 ealen- 
lated for plutonium produced in the reactor and delivered to the 
Commission in this period. In other words, on the assumptions on 
which this projection is based we would pay the Commission in proc- 
essing and other charges half a million dollars more than the credit 
we would get for plutonium produced. 

Anticipated plutonium credits are calculated for January 1, 1960, 
through June 30, 1963, in accordance with the guaranteed fair prices 
which the Commission has promulgated for this period. Until June 
30, 1961, these prices vary from $30 to $45 a gram depending on Pu-240 
content. From June 30, 1962, to June 30, 1963, the price is $30 a gram 
for plutonium of all grades. PRDC has no contract with the Com- 
mission with respect to credits for plutonium, but is relying on these 
guaranteed prices, which are available on the “o terms to everyone, 

No price has been announced after June 30, 1963, and PRDC has 
no information as to what such price will ty In the absence of any 
such information, we have assumed the continuation of the last price 
promulgated. Our proposed operating cost projection will, of course, 
have to be changed ee as and if some other price is promulgated 
for years after "1963. Should this require additional support from 
our member c ompanies in order to keep the reactor in operation, I am 
confident that it would be forthcoming. 

I think I should note that, although interest payments on both 
short- and long-term indebtedness are included in this operating sched- 
ule there is no provision for repayment out of operating rec eipts of 
the $15 million which PRDC is borrowing from banks as part of its 
construction money. This loan is guaranteed by certain of PRDC's 
supporting companies, and in this projection we have assumed that 
these companies will make the required payments on principal as 
they become due. Under its terms the loan is to be entirely repaid by 
1970. 

Representative Horirmip. Will you please pause there? I was 
momentarily interruped and I lost the following portion of your 
statement. I notice at the bottom of page 7 vou say no price has 
been announced after June 30, 1963, and PRDC has no information 
concerning what the price will be. In the absence of any such infor- 
mation we have assumed the continuation of the last price promul- 
gated. 

Now I read to you the statement from the AEC announcing plutoni- 
um price schedules designated as No. 1060, Saturday, May 18, 1957, 
the fourth paragraph, as follows: 

In making such extensions the Commission expects that the guaranteed fair 
price for plutonium will be reduced as dictated by the consideration of the 
value of the material for its intended use by the United States and giving such 
weight to the actual cost of producing it as the Commission finds to be equitable, 
to a level based upon the fuel value of plutonium in commercial power reactors. 

In view of your assumption of the continuation of the $30 price, I 
ask you to reconcile that assumption with the public announcement of 
price schedules of the AEC under date of May 18, with the previously 
set level of fuel value being at $12. 

Mr. Acker. There are three elements, as we understand it, in the 
determination of the price. One is its value to the Government, I take 
it. Two is the cost of production of the plutonium, and three, its 
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fuel value in commercial power reactor facilities. We do not think 
that the $12 previous figure is necessarily the fuel value of the plu- 
tonium in commercial power reactor facilities. 

Representative Houirietp. Do you have : any formal agreement with 
the AEC that you will receive this $30 price after 1963? 

Mr. Acker. We have none whatsoever, sir. We are in the same 
position as every other reactor company in that we understand there 
is a published price that is available to us if we produce plutonium 
of the quality desired by the Government. 

Representative Honirrenp. Do you have any informal understand- 
ing with any member of the Commission that this price of $30 will 
be extended } 

Mr. Acker. We have none whatsoever. 

Representative Horitrrerp. As a matter of fact, it might be ex- 
tended at the rate of $12 or it might go up to $50 or $60. 

Mr. Acker. It might be anything in the future based on the ele- 
ments which the Commission itself states it will take into consider- 
ation in the future. 

Representative Horirietp. So your assumption in the ending sen- 
tence at the top of page 8 is based on hope and not upon substance? 

Mr. Acker. That is perfectly true. I would like to call attention 
to the fact that the $30 price is subject to escalation as related to the 
Bureau of Labor Statistics. The July 1955 index, 11614, was the index 
related to the $30 price. If it were escalated to today’s Bureau of 
Labor Statistics index figure, it would now be 122, and the price 
would be in excess of $30, 

Representative Hotireip. That is correct. 

Mr. Acker. That has a bearing on what the future price may be, 
sir. 

Representative Horrrreip. That is correct. 

Mr. Acker. We are just as much at sea as anyone else as to what 
this future price is going to be. 

Representative Horirienp. I wanted to clear up the statement that 
you assume the continuation of the last price promulgated, and dem- 
onstrate that it is not based on a private understanding or a public 
contract that it will be so. 

Mr. Acker. That is certainly true, sir. It represents the best thing 
we know, and we would not know what else to assume. 

Representative Hoitriecp. Very well. 

Mr. Acker. In a previous comput: ition prepared prior to the latest 
announcement of plutonium prices, PRDC projected its operating 
period receipts on the assumption that a classified plutonium price 
schedule at that time guaranteed through June 30, 1962, would remain 
in effect throughout the period. The ‘applic ation of these prices re- 
sulted in computed total plutonium credits of something over $48 
million for the full 10-year period, which would have prov ided PRDC 
with sufficient revenues to enable it to amortize its $15 million long- 
term debt. The promulgation of the lower $30 price for 1962-63 and 
the indication that a higher price in later years is unlikely has re- 
quired this revision in PRDC’s projection and has substantially in- 
creased the anticipated financial burden on PRDC’s member com- 
panies. 
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Representative Hotirrevp. May I ask you at this time, if your cal- 
cul ation of the $48 million revenue for plutonium was based on the 
top price in the schedule ¢ 

Mr. Acker. Not exactly the top price. It was based on almost the 
top price on the basis of the quality plutonium we propose to produce. 

Representative Hotirrevp. You anticipated leaving the fuel ele- 
ments in only for the period of time which would produce the high 
purity content plutonium ? 

Mr. Acker. Our assumed price was $44.20 as against the top figure 
of $45. 

Representative Honirietp. Very well. 

Mr. Acker. In connection with income taxes, PRDC has not ob- 
tained a ruling that it falls within the exempt organizations pro- 
visions of the Internal Revenue Code. Accordingly, in order to be 
conservative we have assumed in our financial projections that we 
will be subject to Federal income tax, and in our operating period 
projections we have made allowance for income taxes calculated to be 
some $4.853,000. No income taxes are due in the construction and test 
period because PRDC will have no income in that period. We have 
assumed on advice of tax counsel that contributions from member 
companies in this period are not taxable income to PRDC, and a re- 
quest for a formal ruling to this effect is pending before the Internal 
Revenue Service. 

Representative Corr. The operating period which is the basis of 
your calculations is 10 years? 

Mr. Acker. That is right. 

Representative Coir. So you estimate the corporate income tax over 
the period of 10 years as being $4,800,000. 

Mr. Acker. That is right, sir. 


PENDING LICENSE APPLICATION PROCEEDINGS 


As the committee is aware, a hearing is now going on before an 
examiner appointed by the Atomic Energy Commission in a proceed- 
ing to determine whether or on what terms PRDC’s provisional con- 
struction permit should be continued in effect. Several individuals 
and labor unions have intervened and are opposing continuation of 
the permit. In addition to PRDC’s financial qualifications, the issues 
posed for determination in this proceeding include whether there is 
“reasonable assurance,” as that term is used in certain AEC regula- 
tions, that a reactor of this general type can be constructed and 
operated at its proposed site without undue risk to the public, and 
whether PRDC can show that it will be able to complete the submis- 
sion of all the required technical information about the reactor and 
the site prior to the time the reactor is to go into operation. Some 
4,000 pages of testimony and exhibits have been put into the record, 
and more evidence is still to be submitted. 

Since these questions are pending for judicial determination in a 
formal proceeding, I do not think it would be proper for me to present 
arguments on them or on the evidence introduced to this point. From 
this committee’s standpoint, however, I think it important to_under- 
stand that no question of public safety is presented by any of the con- 
struction work which is going on or which can be undertaken under 
the construction permit. I think everyone agrees that no possible 
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public risk can arise until the operation of the plant is started, and 
that this operation cannot take place until an operating license is 
obtained. PRDC fully understands that no such license will or can 
be issued until all safety questions about the reactor as it is finally built 
have been favorably and definitely determined, and it has never as- 
sumed that the issuance of a provisional construction permit involves 
any legal or moral commitment that such an operating license will be 
forthcoming. Until PRDC management is convinced that all safety 
requirements have been duly met, it will not even seek permission to 
operate this reactor. 

Representative Horirretp. You will concede, Mr. Acker, that once 
having built an edifice such as this at such great cost, it would be very 
difficult to render a verdict against its operation. It would be very 
hard for you to absorb the loss involved if your basic design could not 
be modified to the point where safety could be assured. 

Mr. Acker. I think it is our full expectation that the design could 
be modified. I will say this. We know exactly what risk we are 
taking, Mr. Chairman, in this regard, and we are entirely willing to 
take that risk because we believe fully that these questions can be 
resolved and will be. We feel that the Commission certainly is under 
no pressure whatsoever to issue us an operating license because we are 
willing to take this risk during the construction period. 

Xepresentative Hortrreip. I would assume you would take that 
position. It is the public interest position, and I am sure your corpo- 
ration would not take a position contrary to the public interest. 

Mr. Acker. No, we take it very sincerely. 

Representative Horirrerp. I might point out you are entering a new 
field. 

Mr. Acker. That is right. 

Representative Horirterp. The financial risk involved is not the 
only risk involved, particularly in view of the type of reactor you are 
building, which is not generally considered to be as inherently a safe 
type reactor as the PW R or some other nonfast breeder type. There- 
fore, it would require more attention to the safety angle. 

Mr. Acker. I would like to say we recognize the risk involved that 
you point out, sir. I want to assure the committee that PRDC must 
satisfy itself first and will satisfy itself first as to the operation of this 
reactor. If they don’t feel that it can be safely operated, it will not 
even apply for an operating license. 

Representative Hortrrenp. You may proceed. 

Mr. Acker. At this relatively early stage of construction there are, 
of course, a number of technical questions about the reactor on which 
we do not yet have the kind of definitive and verified answers which 
we must have before we operate it for the generation of electric power. 
If we waited for final verification of all of these answers before we 
even started construction, a delay of the order of several years would 
be inevitable. The best technical and scientific opinion available to 
PRDC was and still is that these answers will be favorable, and that 
they can be adequately verified in time to meet our proposed schedule. 

Represent: itive Horirreip. With respect to that particular sentence, 
is it not true the Scientific Advisory Committee on Reactors has ren- 
dered an adverse opinion on the safety aspects of the design and the 
chairman of the group, and at least several other members of the group 
are still of the same opinion ? 
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Mr. Acker. I would like to ask Mr. Hartwell to comment on that, if 
I may. 

Mr. Harrwewn.. Mr. Chairman, if I might comment on the June 6 
report of the Advisory Committee which was to the General Manager 
of the Commission, we interpret this report as being an evaluation of 
our reactor as presented on June 3, basically a recommended program 
of research and development that should be carried on not only by 
PRDC, but also by the AEC. 

We have thoroughly discussed the points raised by this report with 
the Commission staff and certain members of the Safeguards Commit- 
tee, and believe that our research program which has been underway 
now since last July, directed mainly at this report fulfills the points 
raised in the report. 

Representative Hortrrerp. Does it fulfill all the points? One of 
the recommendations, as I remember, was the construction of a proto- 
type in a specific place. 

Mr. Harrwewt. I believe the report refers to the operation of 
EBR IT. While we do not consider this necessary to the operation of 
our reactor, it is my understanding from the testimony presented by 
Mr. Davis of the AEC that the EBR II program is proceeding well and 
it will be constructed and probably operated before ourselves. Fur- 
thermore, we might say that one of the recommendations in that report 

yas the rebuilding of EBR I and the reinsertion of a third core to 
establish certain inherent stability characteristics in that reactor. At 
least to dispel the unstable assumptions that might be drawn from the 
incident that occurred. So that is underway. That rebuilding pro- 
gram is underway and we hope that EBR I will be operating this fall. 

PRDC and APDA are furnishing personnel to assist in this EBR I 
rebuilding program. 

Then commenting as to the members of the Safeguards Committee 
testimony at the hearing, again as I evaluate their testimony what 
they are saying is that all of the information is not available today, 
but I believe that if one were to study their testimony, one would come 
to the conclusion that essentially all of the witnesses have the feeling 
that this information will be available by the time PRDC requires the 
operating license. This is a concurrent program where we are carry- 
ing on research that will feed information to us as we go along. 

We have another 2 years or more before we need those results—the 
definitive or corroborative results—to enable us to start up the reactor. 

Representative Hotirrmip. I am sure EBR I and EBR II will be of 
great assistance, from a research standpoint, to you and your present 
plans. 

Mr. Harrweit. They will. 

Representative Hotirirtp You do not consider either of these two 
experimental projects as being prototypes? 

Mr. Hartwevy. No, sir. We do not. I would also suggest that we 
would derive considerable benefit from the operation of the British 
fast reactor at Dounreay. 

Representative Hotirietp, Will that be finished in time for you to 
obtain any information ¢ 

Mr. Harrwe.u. Yes, Mr. Chairman, it is my understanding—and I 
get this through both the Commission and others that have visited and 
discussed this matter with the English—that Dounreay is likely to 
start the summer or fall of 1958. So this is at least a year in advance 
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of our projected criticality date. When we talk about going critical, 
we are really talking about just beginning to generate a minute quan- 
tity of heat. We provide a 1-year program of very low power test- 
ing, bringing this reactor up to power and answering the many ques- 
tions that have been raised concerning its stability. This is at the 
advice of our consultant Dr. Bethe and others. It is a point that is 
being thoroughly reviewed by the scientific people advising us in the 
design of the reactor. 

Representative Horirretp. You have, no doubt, read the bilateral 
agreement with the British on the exchange of information. Do you, 
as a commercial group—a nongovernmental group, maybe I should 
say, feel you will have access to the information of the British re- 
actor ? 

Mr. Hartwet. As recently as last week I was advised subsequent to 
a letter that Mr. Cisler wrote to the Commission in answer to that 
letter, that as a contractor we will be afforded that information. I 
understand that there are certain problems about this injected by 
British industry. But nevertheless, we feel that we will have the 
benefit of that information. We have enjoyed a rather close coopera- 
tive attitude between the British scientists and our scientists. We 
have enjoyed visits over there to discuss some of the characteristics 
of their reactor, the unclassified characteristics, and compare them 
with ours. I feel confident that we will have the benefit of those 
results. 

Representative Hoxirietp. Any advantageous utilization of their 
techniques would have to be arrived at on your part by a private busi- 
ness arrangement, is that not right? You would not expect to obtain 
that commercial benefit through the AKC ¢ 

Mr. Harrwey. The specific means under which we would obtain 
this information has not been set forth. We have made the first step 
by discussing this matter with the AEC to seek their advice. Cer- 
tainly it involves the bilateral agreement. If it is practical for us 
to deal as private industry with the British, we would be happy to do 
it this way. Conversely, if it is defined that someone in the AEC 
acts as an intermediary for the transmission of such information this 
woud be equally satisfactory. 

Representative Hoiirietp., The British, of course, are very jealous 
of their commercial techniques. 

Mr. Harrweni. Yes. 

Representative Hoxiirimp. As I understand it, the British private 
companies do have to pay a royalty to the British Government for 
the use of knowledge. That is quite different from the situation 
over here where the Government of this Nation makes the techniques 
known free to private industry. As I understand from reading the 
bilateral agreement, the AEC could use those techniques for a Gov- 
ernment built reactor. However AEC would not be allowed to release 
them to machinery builders in this country who might be in a future 
position of competition with the British private industry groups. 

Mr. Harrwei. I think the only fine line that might be drawn is 
that we are not a machinery builder in the sense that we are a con- 
tractor constructing a reactor—a so-called owner and operator—and 
might be afforded the general results of their operation. The type of 
thing we are desirous of obtaining is the results of their operational 
testing. They are going to install some of the start up devices that 
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have been recommended that we install. Dr. Bethe consulted with 
them concerning the oscillator that we plan to install in our reactor 
and they have subsequently decided to install such a piece of equip- 
‘ment in their reactor to assist them in start up. 

So this is the kind of information we are hopeful of getting, not 
the detailed engineering structure of their heat exchangers or the 
components that might be of a commercial nature. 

I would add one point, sir. As I interpret the June 6 report, it 
does not unconditionally require that a prototype be built. 

Representative Horirreip. It recommends. 

Mr. Harrwe i. It recommends. 

Representative Houirievp. That is right. 

Mr. Harrwe wt. It is a point that we do not agree on. We hope to 
demonstrate that our reactor is completely stable at the time we pro- 
pose to start it up. If I might read from the report—it says— 

If it cannot be shown that the breaching of the building during a meltdown is 
impossible, then a much more extensive NBR II program is required. 

I believe this is the reference to the prototype operation and we feel 
we can make that earlier showing, that our building cannot be 
breached, that we have in effect a stable machine. 

Representative Horirtetp. But the EBR IT reference also has the 
word “prototype” in it which you have already testified you do not 
consider the EBR II. 

Mr. Hartwewt. That is right, sir. 

Representative Horirreip. Possibly it would be desirable to make 
the EBR IT into a complete prototype in order to solve the problem. 
This would, in my opinion, as I understand the word “prototype,” 
mean a large structure of this type, not as large possibly as the PRDC 
structure, but an intermediate structure, in order that you might solve 
certain problems of size in vital parts of the reactor which apparently 
cannot be guaranteed by extrapolation. 

Mr. Harrweixi. While there are others in PRDC that would be 
more qualified to comment on this particular question, I would add 
that we are most anxious that the flexibility that is being built into 
EBR IT be left in EBR IT, because it is going to add an important 
bit of knowledge that PRDC’s reactor will not add to the wealth of 
knowledge that we will have on fast reactors. We feel that the 
information that will be forthcoming from EBR IT in the same sense 
that I have explained that which will come from Dounreay will give 
us the assurances that are necessary concerning the operation of our 
reactor. It has a fuel that is similar to ours but it has a fuel that is 
sufficiently flexible so that it can ultimately go to a plutonium-plu- 
tonium cycle. These characteristics we consider important for that 
type of reactor. 

Representative Hontrreip. For the record, all the research and ex- 
perimental work that is being done on EBR I and EBR ITI is con- 
sidered to be under the general research and development of the Atomic 
Energy Commission. It is not chargeable against the $4.5 million 
of research and development assistance which is provided in your 
proposal. 

Mr. Hartwetu. That is correct, Mr. Chairman. I would add that 
the cooperation that PRDC enjoys with the designers and operators 
of those reactors is extremely splendid. We work closely with them. 
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We exchange our design data, and we provide personnel to those pro- 
grams. We have men 1 who are working on the EBR I and have been 
for not just months. One of the fellows has been out there for a 
couple of years. 

Representative Hotirimip. You may proceed. 

Mr. Acker. By proceeding with the construction and the final 

phases of the research and experimental program at the same time, 
we should be able to save several years in the time required to place 
in operation a demonstration power reactor of significant size. We 
believe this time saving is important to the advancement of the tech- 
nology of nuclear power production, and we are willing to bear what 
we believe to be the relat ively small financial risks needed to accom- 
plish this. No other risk is involved in our going forward with the 
construction period on this basis. 

In conclusion, the origin of the PRDC project goes back to a study 
agreement of April 1951 between the Detroit Edison Co., Dow Chemi- 

cal Co., and the Atomic Er nergy Commission. Studies under this 
agreement led to the conclusion that the development and operation 
of a central station size fast breeder reactor—a reactor that creates 
more fissionable fuel than it consumes—is a necessary and important 
step in developing the most feasible methods of economic nuclear 
power consistent with the optimum conservation of nuclear resources. 
This is our objective in constructing and operating the Enrico Fermi 
plant. 

We do not anticipate that this plant will itself be competitive with 
conventional facilities, and that is not our purpose in constructing it. 
We do feel, however, that it is a step which is necessary if economic 
nuclear generation of electric power is to be achieved with this im- 
portant type of facility. We are happy to be able to participate in 
this undertaking, and to make what contribution we can to our com- 
mon goal of developing to the maximum extent the peaceful utiliza- 
tion of our nuclear -energy resources. 

Representative Honirierp. Thank you very much for the state- 
ment. I have not had an opportunity to look at the appendixes that 
are attached to your statement, but I have had an opportunity to 
examine vour contract. There are some items in there we will want 
to explore further. 

At this time I inquire of the committee members if they have any 
questions to ask of the gentleman. 

Representative Coin. I have one, Mr. Chairman. 

Mr. — you indicated that the largest item of operating the 
PRDC reactor over a 10- year period is that of fuel reprocessing 
aman to $33 million, roughly. If it should develop that the 
Commission decides to extend to other sponsors of projects under the 
first round an absorption of this processing charge—by that I mean 
the Commission would not levy a charge agi ainst the reactor sponsor- 
would you expect that the Commission should also extend that benefit 
to your project ? 

Mr. Acker. These processing costs, as I understand it, are not 
covered under our contract. They are covered under the general oifer 
of the AEC to reprocess nuclear fuel for any reactor project. If 
other reactor projects were extended this service free, I think in all 
fairness we would expect the same treatment to apply to us. If it 
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did, it would mean that rather than the member companies putting 
up this whole $15 million to repay the guaranteed loan, that it could 
be repaid out of receipts of the reactor company itself. 

Representative Coir. That seems to be a perfectly reasonable atti- 
tude. That is all. 

Representative Hoxirietp. Mr. Price? 

Representative Price. I have no questions at this time, Mr. Chair- 
man. 

Representative Hotirim.p. Senator Pastore ¢ 

Senator Pastore. I have no questions. 

Representative Hotirretp. Mr. Durham? 

Chairman Duruam. I have no questions. 

Representative Hotirretp. On page 6 of your statement, Mr. Acker, 
at the top, you outline the assistance which the Commission will give, 
and with the revision of the fuel waiver charge. You estimate that 

the total assistance the AEC is obligated, under the contract, to give 
to you is approximately $8 million, I believe. 
Mr. Acker. That is right. 
Representative Horirretp. Did you take into consideration the pos- 
sible cost in your contract, section 2 (a), which provides as follows: 
The Commission will provide a reasonable amount of time for its national 
laboratory contract personnel for consultation on the company project. In 
general this consultation will be provided at Commission sites, but the Commis- 
' sion will provide for travel and expenses of Commission and/or its contractor 
personnel to company installations when it is mutually advantageous to do so, 
except as mav otherwise be agreed to by the parties. Such assistance will be 
limited to 50 man days per month, ending 5 years after the date of the contract. 

Had you considered what this arrangement might cost the Atomic 
Energy Commission ? 

Mr. Acker. That is covered by the $300,000 figure under consulta- 
tion with Commission technical personne], sir. 

Representative Hoxirrenp. Is that part of the $4,500,000? 

Mr. Acker. That is right. 

Representative Houirrenp. We have had presented to us by the 
Commission a list of reactor projects. On one page of this list is the 
item we referred to previously of $7,845,000, which you demonstrated 
to be an error as far as your company is concerned. 

There is also another item there of $244,000 which apparently rep- 
resents prior expenditures. Has there been any research assistance 
in the amount of $244,000 furnished you to date? 

Mr. Acker. It is my understanding that the $244,000 which they 

have testified to covers the vear 1957. 
Mr. Harrwe tt. It is fiseal 1957. It is from March through July, 
: Mr. Chairman. Our contract was signed on March 26 of this year. 
: Certain work on the critical facility has been going forward since 
March. I believe that portion of the $4,450,000 was what was con- 
sidered current, and there their request is possibly what you have 
there stems from July on. 

Representative Hortrrep. So the difference in the $4,500,000 which 
is requested in the 1958 budget, coupled with the $244,000, would 
bring the amount up to $4.5 million. 

Mr. Harrwett. I think it is $4,450,000, 

Representative Hotirrerp. Yes. So that money has been expended 
during 1957. 
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Mr. Harrwe. It is a new number to me except that I know that 
work has been going on. We have been working with the scientists 
at Argonne concerning the development of our critical assembly. 
C ertain radiation work has been going on as described on page 6. So 
it would be entirely reasonable to assume that there has been some 
expended this year. 

Representative Houirietp, Have you given the AKC positive assur- 
ance that the PRDC will not abandon ‘this project any time during 
the period the contract with AEC is in effect ? 

Mr. Acker. I think our whole understanding with AKC is ex- 
pressed in the contract itself, Mr. Chairman. 

Representative Horirim.p. I refer you to article 5 which reads as 
follows: 

The company or the Commission may terminate this contract any time by 
written notice if the company is unable to obtain such licenses, permits, regula- 
tory and other governmental agency approvals and/or rulings as may be neces- 
sary for the performance of this contract, or if the company is unable to obtain 
satisfactory liability coverage. 

Those are the terms, as I understand it, in article V.which permits 
you to terminate. Also in article XI, if at any time, after the con- 
struction of the reactor plant is initiated and while this contract is 
in effect, the company fails to continue its construction or operation 
of the reactor plant, the Commission shall have the right, at its 
option, to purchase the reactor plant and related facilities owned by 
the company. 

One is a provision in the event of cancellation and the other is the 
terms of cancellation. 

Does it not appear to you from this particular article V, section 
2 (a) you have ey reasons for termination of the contract 

Mr. Acker. No. I don’t think so, Mr. Chairman. I think article VY, 
2 (a) gives us an out under the contract if we don’t get the proper 
regulator y commission authori ity or governmental agency permits 
which are required to go forward with the project, and in addition 
if satisfactory liability insurance is not available. I think there are 
just two situations covered there. 

Representative Horirmenp. What are those two situations? 

Mr. Acker. One would be the proper authority from governmental 
agencies, and the other the satisfactory insurance coverage. 

Representative Honirieitp. Doesn't it also include rulings ¢ 

Mr. Acker. Such rulings as may be necessary for the performance 
of the contract. 

Representative Horirietp. And Internal Revenue rulings. 

Mr. Acker. Those would not be rulings necessary for the perform- 
ance of the contract. 

Representative Honiieip, Then you are saying to the committee 
that, even if you do not get the rapid amortization or if you do not 
get the tax ruling, the contributions of the participating companies 
will be considered as writeoffs under research and development and 
not income to the PRDC, and you would go ahead anyway wiih the 
project. Are you making that statement / 

Mr. Acker. I think we should correct the base on which we have 
asked for the tax ruling. It is not that the contributions of the mem- 
ber companies shall be research and development expenditures by 
PRDC. The basis for our request for the ruling is that the contribu- 
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tions of the member companies to PRDC shall not be considered as 
income to PRDC for tax purposes. 

Representative Horirterp. That is right. The basis of that, of 
course, is that you are going to spend it for research in an exper imental 
reactor. 

Mr. Acker. If we should not be successful in obtaining such a rul- 
ing, our exposure to Federal income-tax payments over the entire 
period, 4 years of construction, a year of test, and 10 years of operation 
would be only about a half million dollars more than we have consid- 
ered as payable under the ruling which we have asked for. There 
would be a very serious financing | problem created during the construc- 
tion period, because if we were , subject to Federal income tax on the 
contributions toward the cost of construction by these member com- 
peaien, you can see that we would have a very consider able tax liability 

uring the construction period when we had no income coming in 
against them. As I remember, the figures indicate that under those 
conditions we would have to finance tempor arily the payment of Fed- 
eral income taxes up to $7 million. 

Representative Horitrreitp. So it would be an appreciable sum. 

Mr. Acker. It certainly would. 

Representative Horirretp. The Chair is taking no position. 

Mr. Acker. We would merely have the problem | of financing those 
payments temporarily and during the operating period as we accrued 
operating losses we could carry back those losses and over the whole 
period the net result would be that the taxes paid would only be 
something in excess of $5 million as against our assumption of $4.5 
million. 

Representative Horirtetp. The Chair is taking no position as to 
the merits of your application. I am only asking these questions, 
related to your financial ability to carry on and also concerning what 
is in your mind, because we are asked as Members of Congress to 
authorize approximately $8 million worth of assistance from the pub- 
lic funds in one manner or another. If we are spending that and 
we come to a point where an adverse decision occurs on these appli- 

cations, which I understand the company has made for these favor- 

able rulings, and you should exercise, as you are permitted to under 
this section of your contract as I read it, it would have some weight 
I believe with the Members as to whether they should gamble in 
this manner. 

Mr. Acker. We do not consider the ruling from the Internal Rev- 
enue Service as a ruling necessary for the operation of this reactor. 

Representative Horirreip. Does that also apply to your tax amor- 
tization request ? 

Mr. Acker. It is our intent to go forward with the construction 
of this plant and its ultimate operation under proper permit from 
the Government, irrespective of what the tax treatment may be ulti- 
mately given by the Government Revenue Department. The member 
companies are committed to make their contributions to PRDC irre- 
spective of tax rulings. 

Representative Coz. It is something more than your intent. You 
are required by your contract to pr oceed, are you not? 

Mr. Acker. That is true, sir.‘ 

Representative Horirmip. Of course, that depends on the inter- 
pretation of section 2 (a) of article V because it gives the company 
the following right. 





AUTHORIZING LEGISLATION 459 


The company or the Commission may terminate this contract at any time 
by written notice if the company is unable to obtain such licenses, permits, regu- 
latory, and other governmental agency approval and/or rulings as may be 
necessary for the performance of this contract. 

It is within the determination of your board of directors as to what 
is necessary. That is why I am pursuing this line of questioning, 
to find out if these two particular rulings, which you seek, are neces- 
sary for the completion of the contract. 

Mr. Acker. I can categorically make the statement, Mr. Chairman, 
that PRDC does not consider the ruling which it is seeking from the 
Internal Revenue Department as a ruling necessary for the perform- 
ance of this contract. 

Representative Horirrmetp. The question was excited by a comment 
of General Fields in the transcript of our hearings in which he said 
in answer to the following question : 

Stating it affirmatively you are saying that PRDC has given assurances that it 
will not abandon the project? 

His answer was: 

I have made no such statement, 


So the AEC is evidently under the opinion that you do have the 
right to abandon the contract. 

Senator Pasrorr. Isn’t the legal question we are confronted with 
here—I don’t have the contract here and I have not seen the section, 
but from what I was able to gather here now—aren’t you actually 
saying that you are only speaking of those rulings and those things 
which would of nee essity interfere with the per formance e of your con- 
tract ¢ 

Mr. Acker. Make it impossible. 

Senator Pasrore. If some regulatory agency said to you, you can’t 
have this license, you could not go forward, and those are the things 
you are talking about. Whereas ‘this other matter that has been raised 
by Mr. Holifield has to do with the favorable or unfavorable decision 
on the part of the Internal Revenue Service as to whether or not these 
contributions are income or whether or not the *y are going into research 
and you would not have to pay taxes on them. The performance of 
your contract would not depend upon that ruling one way or another. 
We are talking about supervisory agencies that maybe would not give 
you a ruling or license that would compel you of necessity to stop. 
Then you would have this escape clause. 

Mr. Acker. That is right. 

Senator Pasrorr. Isn’t that what I understand from what you are 
saying here ¢ 

Mr. Acker. That is exactly the intent. 

Senator Pasrore. Plus, of course, this matter of insurance. There 
you are getting into a different field entirely. 

Mr. Acker. That is right. 

Senator Pasrore. That is the only one thing you have reserved and 
unless you get this coverage or indemnity on ‘the part of the Federal 
Government, you might find it necessary to terminate further progress 
of construction. 

Mr. Acker. Yes. The insurance matter is the only reservation we 
have made other than the things which we have to reserve anyhow. 
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Senator Pasrore. In other words, of all these other matters the 
insurance thing is the one anecen thing. Unless the Government 
does something, you might have to decide differently and not go 
forward. 

Mr. Acker. That is right. 

Senator Pastore. I think you are not alone in that. We are going 
to hear the same kind of talk from Yankee. 

Representative Hotiriecp. Is there anything in the agreement, Mr. 
Acker, which gives the AEC or the Comptroller General the right to 
audit the books and records of subcontractors of PRDC in connection 
with work done on the PRDC reactor ? 

Mr. Acker. No; there is not, sir. 

Representative Hoxirieip. So in that area the AEC will not have 
access to the information as to cost. 

Mr. Harrwewn. I might say, Mr. Chairman, that the General Ac- 
counting Office does not have the right of audit of the subcontractors, 
but the subcontractor information is available to the members of the 
AEC. I believe we can establish that if we might refer to page 3, 
section K-4 of the AEC-PRDC contract: 

It will obtain either an undertaking from all of its contractors performing 
any work in connection with the reactor plant and/or research and development, 
except those furnishing articles of a standard commercial nature, to provide it 
with reports of the actual cost of performing such work in such detail as the 
Commission deems is reasonably necessary to achieve the purposes of the project 
or to permit the company to examine all records related thereto; or (ii) an under- 
taking from such contractors to permit the Commission and its employees at its 
and their own risk to have access to and the right to examine, study, and 
transcribe data from any records, reports, books, documents, or other sources 
of information relating to the cost of any such work: Provided, however, That 
the Commission agrees to waive the provisions of this subparagraph 4 upon 
its determination that a contract is to be let as a result of competitive bidding 
or in connection with contracts for materials or services as to which actual cost 
information is deemed by the Commission not necessary to the purposes of the 
project. 

This is the specific wording of the contract, Mr. Holifield, that we 
feel makes available to the Commission full disclosure of our costs, 
both those that are directly PRDC costs or subcontractor costs. 

Representative Hotirretp. Do you classify the PRDC as a contrac- 
tor or as the prime contractor / 

Mr. Harrweryi. We classify PRDC as the primary contractor to 
the AEC. 

Representative Honirrmeip. How about APDA? What status do 
you give APDA? 

Mr. Harrweti. APDA isa subcontractor. 

Representative Honirretp. Of PRDC? 

Mr. Harrweuu. Yes, sir. 

Representative Hottrrerp, Is full revealment of their costs ac- 
cessible to the Commission ? 

Mr. Harrweii. May I refer to page 5, paragraph 4, and read for 
the record: 

The company agrees to obtain an undertaking from Atomic Power Develop- 
ment Associates, Inc., that the Commission and its employees shall at all reason- 
able times at its and their own risk have access to and the right to examine, 
study, and transcribe data from any record, report, information, data, or books 
involving transactions related to any contract between the company, that is, 
PRDC, and Atomic Power Development Associates, which have technical. op- 
erating, or economic significance in connection with the project. The Com- 
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mission or its employees shall, through the company, make reasonable arrange- 
ments in advance of exercising the rights herein referred to. 

Representative Hoty. Thank you. Now can we go to section 
3 of the appendix? 

Mr. Harrweu. I might say, sir, that this undertaking is already 
in our hands. 

Representative Houirtetp. This sets forth a substantial program of 
additional assistance. It is stated that the work under this program 
will not be considered as being covered by the AEC contract with 
PRDC; is that right? 

Mr. Harrweti. That is correct. 

Representative Houirteip. Does this refer to the work that is being 
done by the Commission on the EBR I, EBR I, or to certain other 
research and development ? 

Mr. Harrweww. It refers to certain general areas of development 
in the Commission’s program that are important to us. None of these 
items are necessary for the completion and operation of our reactor, 
but certainly these items are listed as important to the ultimate proof 
of the economics of this type of reactor. If I may refer specifically 
to the oxide slagging process for fuel cleanup, this is a part of the 
EBR IL program. We feel that it is most important for the future 
of fast reactors to develop an economical, rather simple, direct tech- 
nique for cleaning fuel. Therefore, we listed this as a part of the 
Commission program that we would establish as of importance to the 
fast-reactor future, but not specifically required for the completion 
of our project. 

Representative Horirretp. If it is not specifically required, why 
did you refer to it in the contract ? 

Mr. Harrwewi, I think it was a case of merely establishing the 
parts of the program that were of more interest to us than those 
that were specifically needed. 

Representative Hottrretp. By your reference to it in the contract, 
do you take the position that it makes it obligatory for the AEC to 
do this? 

Mr. Harrweii. No; this is not our interpretation. 

Representative Hovirrecp. It was not put in there to obligate the 
AEC to carry out this particular schedule of research and develop- 
ment ¢ 

Mr. Harrwewy. No, sir; it was not. 

Mr. Acker. I think we can say that these items were put in to 
identify areas of mutual interest, but there is a statement at the 
end of the first paragraph under section 3 that, since the programs 
outlined in this section 3 are for the Commission’s purposes, as dis- 
tinguished from the company’s purposes, the work will not be con- 
sidered as being covered by this contract. 

Representative Honturreip. IT can read the sentence all right, but I 
may interpret it a little differently. I might add that since the 
programs outlined in this section 3 are for the Commission’s pur- 
poses and the company’s purposes, this work will not be considered 
as being covered by this contract in order that the expense thereof 
shall not be charged up to the $4,500,000 research and development. 
I might read it a little differently. 
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Mr. Harrwet.. I think the only clarifying statement is the one 
I have made, that these programs are not necessary to the successful 
operation of ‘this reactor. 

Representative Hotirrep. And are not considered as an obligation 
upon the AEC. 

Mr. Hartwetu. They are not. 

Representative Hoxtrrevp. I am not saying that they are not de- 
sirable. 

Mr. Harrwent. I understand. 

Representative Horirmertp.I am exploring the content of the 
contract. 

Mr. Hartwewt. I understand your question. 

Representative Hoxiriep. I personally believe they are desirable 
for the furtherance of the art, so I am not commenting on that point. 

Mr. Harrwe.u. Yes, sir. 

Representative Hottrietp, On the subject of your financial quali- 
fications, as I understand, your testimony shows there is approxi- 
mately $2.5 million ct ushion ‘on your commitments over your present 
computations of cost ? 

Mr. Acker. That is right, sir. 

Representative Hortrmip. That was made before the revision of 
the plutonium price, was it not? 

Mr. Acker. Yes, but the revision of the plutonium price has no 
effect on that figure. The $2.5 million cushion is at the end of the 
construction period. 

Representative Hoririecp. But does it not have an effect on che 
financial solvency of the PRDC, in view of the fact that your new 
schedule shows an approximate $ $33 million income from plutonium— 
an estimate, I grant you—-as against your original estimate of $48 
million. So there is approximately a $15 million lessening of your 
anticipated revenue. 

Mr. Acker. That is right. As I pointed out previously, we are 
offsetting that loss of revenue by assuming that the repayment of the 
loan which was previously included in our operating-expense figures, 
by assuming that the repayment of the loan will be taken over under 
the guaranties of the member companies of that loan. 

Represent: ative Honirrerp. So this $15 million change in your com 
putations would involve additional commitments on the part of your 
companies. 

Mr. Acker. Not additional commitments. They are already com- 
mitted to the guaranty of the loan. But it was expected, under the 
previous conditions at the higher plutonium price, that we would 
have sufficient receipts during the 10- year operating period to pay 
all of our operating expenses and to service the debt completely within 
the PRDC structure itself. With a reduction of the plutonium credit, 
we are assuming that that $15 million guaranty will be made good by 
the member companies, and, therefore, relieve the PRDC operations 
to that extent. 

Representative Horirierp. Then the committee can understand that 
there is at this time, in your original commitment of the participating 
company, an additional obligation of discharging any shortages which 
may develop—any overages in the price of construction or any short- 
ages which are currently or have been computed to be estimates of 
future revenues? 
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Mr. Acker. No; I will not say that, sir. We have provided in our 
financing arrangements, we think, for all of the required funds to 
carry us through the construction period. They are committed by 
written commitments of the member companies. As far as the op- 
erating period is concerned, our estimates indicate that, if the mem- 
ber companies take over the repayment of the loan under the guaran- 
ties, we will come out about even at the end of the 10-year operating 
period on the assumptions that we have made. If it develops that we 
need additional temporary financing or if there were a reduction in 
the price of plutonium after 1963, obviously there would be a deficit at 
the end of the 10-year operating period and I would fully expect that 
the member companies would take care of such deficit. 

Representative Horirietp. Of course, this is important to the com- 
mittee because we would want to know if the PRDC would carry 
through on its plans to operate it for at least a 5 year period. If 
they did not and abandoned the project, it would not be an obligation 
on the AEC but at least a privilege on their part of purchasing the 
reactor. 

Mr. Acker. Mr. Chairman, I can’t see any possibility of these mem- 
ber companies, having put the money in this project that they have, 
abandoning it during the operating period unless the financial burden 
was just so staggering that anybody would agree that they could not 
be expected to go forward with the project. 

Representative Hotirrei.p. How firm do you consider your present 
estimates of the cost of the PRDC ? 

Mr. Acker. As I have said, they are our best estimates together 
with the best people we could obtain to review them with us. Ob- 
viously they are not any better than the judgment of the people that 
made them. We have all had the experience of the actual costs run- 
ning over estimated costs on all kinds of projects. We think this is 
a more difficult field in which to make estimates than in the field of 
conventional utility facility operation. We are entirely willing to 
concede that there may be an overage in our actual cost. We have 
provided about $2.5 million in excess of our estimates—$2,324,000 in 
excess of our estimated requirements—during the construction period. 
We have provided working capital of $1,175,000. So at the end of 
the construction period we will have funds totaling approximately 
$3,499,000. 

To provide for an additional cushion, the executive committee of 
PRDC at its last meeting just recently authorized a call for an under- 
taking on the part of the utility members of PRDC for an additional 
year’s contribution. Their present commitments are for so much 
per year for a 5 year period. We have authorized the officers of the 
company to undertake to get from all the utility member companies 
a commitment to make an additional year’s contribution in the same 
amount. That would produce an additional $3,908,000. So if we add 
the $3,908,000, which that would produce to the excess funds which 
ve have already provided of $2,324,000, and also take into account 
the contingency items which we already have in our construction esti- 
mate, amounting to $3,934,000, we would have a total source of funds 
beyond our construction estimate, including the contingencies already 
estimated of $10,166,000, which is approximately 35.7 percent of the 
$28,465,000 included in our estimates for plant costs. 
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Representative Horriretp. The committee is aware of the criticism 
of Mr. Radley, who is Assistant Chief of the Engineering Branch 
of the Division of Construction and Supply, and his testimony has 
been that you have seriously underestimated the cost of construction. 
He points out a number of instances. One of the most glaring to my 
mind was the estimated waste disposal system of $34,500, of the PRDC, 
and he testified that the waste disposal system for the Shippingport 
reactor is $3 million. 

As I go through I find other items in there. That your engineering 
and design expense is $900,000, and Mr. Radley stated that these 
expenses ‘often run as high as 15 percent, which would run it up to 
$1,800,000. 

There are other items in there which I won’t enumerate at this time 
which seem to indicate to me that your estimates are very low. This 
is emphasized by the fact that every reactor that has been brought 
before us has been accelerated almost 100 percent. Of course, the 
committee knows the Shippingport record of estimate an eventual 
increase. These different cooperative reactors which we have heard 
the last few days have all advanced, some of them 50, 75, some of them 
100 percent. Yet your figures remain firm. This, of course, excites 
the curiosity of the committee as to how you can retain your previous 
estimate of prices on a firm basis when the whole histor y of this thing 
is directly the opposite. 

Mr. Acker. Mr. Chairman, as I have said we realize that there may 
be an overrun on any estimated cost. We have provided as T have 
pointed out already $2.5 million, approximately, and we think we 
have a substantial amount in there for contingencies. 

In addition we are making this further provision which will give 
us about $10 million over and above the straight cost for materials 
and labor estimated under the project. We think that is an ample 
amount to take care of any overage even of the nature testified to by 
Mr. Radley. We tried te find out what his overall figure might be 
and you may remember that he was asked if it was more than $2 
million, and the answer was more than $2 million, but he didn’t say 
how many million more. He said not very many. What are we 
supposed to provide for under such circumstances? We think we 
have a very adequate provision for an overage. 

Representative Horrrrerp. You believe you have those commitments 
firm from your participating companies at this time? 

Mr. Acker. We have no doubt that we will get the additional 
commitments. 

Representative Hotirtetp. You don’t have them, then ? 

Mr. Acker. We don’t have them in hand at this moment. 

Representative Hoirretp. But you plan to get them? 

Mr. Acker. We plan to have them without any question. 

Representative Horirm.p. This is an import: int point because we 
are authorizing $8 million, and with our experience of having these 
reactors rise in price, if yours should double from the $34 million 

Mr. Hartwetu. $32.4 million, sir. 

Representative Horirietp. I have a sheet from AEC, from General 
Fields, brought up to date by letter received from General Fields 
under date of June 2 1 hich he lists the nuclear 





facilities at $30 million and fuel blanket fabrication for a million 
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plus, and nonnuclear facilities at $14 million plus, which gives us 
a total of $45,225,000. 

Mr. Acker. We are talking about the nuclear facilities and to his 
$31,225,000 should be added a figure of $2,991,000 to cover the items 
which we have included for working ci ipital and administrative 
expense during construction, which would bring the total to 
$34,216,000. 

Representative Houtrrewp. I can’t explore now why the differences 
in the figures, but there is a difference of better than $2 million 
between the letter I received from General Fields this morning, and 
your figure. 

Mr. Hartwey. I don’t think he is including our administrative 
expense which is $1,816,000. He doesn’t ine lude the wor king capital 
which is $1,175,000. 

Representative Howirietp. That might reconcile the statement. I 
just note for the record that the letter this morning was to correct 
data on the PRDC project which was given to us at page 6992 of part 
2 of the section 202 hearings. So apparently this, too, needs to be 
corrected. 

Mr, Acker. I think his statement was directed to the facilities 
themselves, or the construction of the facilities themselves. We are 
stating now that it omits our estimate of working capital and admin- 
istrative cost during construction in a total amount of $2,991,000. 

Senator Gore. Mr. Chairman, would that not be a part of the cost ? 

Mr. Acker. We think so, yes, without any question. 

Representative Hotirietp. When did the AEC last examine your 
estimates ¢ 

Mr. Harrweiv. I am unable to say, Mr. Chairman. We have pro- 
vided the AEC with the detailed cost estimate that was submitted in 
January. So they have had at least the detailed cost estimates which 
give a rather well subdivided breakdown of the various costs since 
Janu: ivy. I don’t know when they have looked them over. 

Representative Houirietp. Did you discuss them at that time with 
the Reactor Division and go through them in detail ? 

Mr. Harrweut. I have never had an opportunity to discuss them 
with Mr. Radley. Last week was the first opportunity that I had. 

Representative Hoxirmxp. That is a different division. I think 
you would normally contact Mr. Davis. 

Mr. Harrwewn. Either Mr. Davis or Mr. Price under the civilian 
applications program. 

Representative Horirrerp. These are the terms or provisions of 
your contract or costs which pertain to your obligations under the 
contract. 

Mr. Harrwewy. I am sure there is an area that is of interest to both 
divisions. 

Representative Honirretp. I don’t believe we clarified the point of 
this consultation. That was in a kind of two part question I gave 
you before, and you commented on the second part of it. Iam speak- 
ing now of the consulting services which the Commission is obligated 
to give to the PRDC. While it is an obligation on the Commission, 
with the provision that such assistance will be limited to 50 man days 
per month ending 5 years after the date of the contract, as I read it, 
it would seem to me that during the time of construction which, let 
us say for the sake of comparison, is 3 years and the 5 years thereafter, 
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making a total of 8 years, the Commission would be obligated to give 
you this consultative personnel. 

Mr. Harrwett. No, sir. I think it is 5 years after the date of this 
contract, which is March 26, 1957. Therefore, this consultation pe- 
riod runs through 1962, whic ‘his only briefly into our operating cycle. 
The $399,000 that i is included i in the $4,450,000 is the Commission esti- 
mate of what the consultation that is included in this contract would 
cost us if we were to pay for it as a private contractor. It is at their 
rates and under their terms. The figure is one that they have estab- 
lished as what should be rightfully included in the value of their 
support. 

Representative Hoxtrretp. So that $300,000 is in addition to the 
other. 

Mr. Harrwetu. It is included in the $4,450,000. I believe that is 
spelled out on page 6 of Mr. Acker’s testimony. We have the critical 
facility, the critical experiment estimated at $2.2 million. That is 
a large important experiment that will be run for us by Argonne 
National Laboratory at Arco, Idaho. We have irradiation tests that 
will be run not only by Argonne National Laboratory, but also by the 
operators of the SRE and MTR, and then finally we have this con- 
sultation with Commission technical personnel of $300,000. I be- 
lieve those 3 numbers add up to the $4,450,000. 

Representative Hortrrecp. That clears that up in my mind at 
least. I was anxious to find out if this was in addition or if it was 
part of the total. As long as you have testified that it is part of it, 
that removes my interest in the matter. 

Mr. Ramey. 

Mr. Ramey. On page 7, you state that there is no provision for 
possible construction research and development assistance from the 
Commission. Under the third round, the Commission had a sentence 
in it that it could retroactively cover first and second round proposals 
or contracts. Have you had in mind at all requesting any assistance 
under the third round ? 

Mr. Hartweiu. We have not had in mind going back to the Com- 
mission to try to obtain any research and development assistance 
during the operation of the reactor. I might say here that APDA 
has been formed to do research and development and APDA has a 
continuing program that is carried on concurrently with the con- 
struction of our reactor, and they will be doing research and develop- 
ment in the fast reactor field on their own. 

Our testimony shows that since 1952 they have already done a 
substantial amount of research and development work in this field. 

That will continue. We will continue to have the benefit of that 
work. It is not as if it is an item that has been omitted from our 
consideration. We should very much look forward to the refueling 
of this reactor with better fuel elements as we go along. 

Our economics will improve as we can increase burnup and benefit 
from additional research and development. 

Mr. Ramey. Would there be any possibility of APDA contracting 
with AEC for research and development in the fast reactor field ? 

Mr. Hartwetuz. I am not qualified to speak for APDA, but from 
my close association with them and from my knowledge of the fact 
that they have never had any research and development work done 
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for them by the Commission, I would assume that they would not 
ask for this assistance in the future, Mr. Ramey. 

Mr. Ramey. The committee might want to receive a statement for 
the record from APDA. 

Mr. Harrwety. I am confident that this could be obtained if you 
wish to include it in the record. 

Senator Gore. Do you mean to imply that you can secure such a 
statement ? 

Mr. Harrweu. I would feel confident that I can, Senator Gore. 

Senator Gorr. The committee would like you to do so. 

Mr. Hartrwewu. Yes, sir. 

(The statement referred to follows :) 

LeBoeur, LAMB & LEIBy, 
Washington, D. C., July 1, 1957. 

Hon. Cuet HOLIrie.p, 


Chairman, Subcommittee on Legislation, Joint Committee on Atomic 
Energy, United States Congress, Washington, D.C. 

Deak Mr. CHAIRMAN: During the hearings held by your subcommittee on 
June 25, 1957, Senator Gore requested those appearing for Power Reactor De- 
velopment Co. to secure a statement from Atomic Power Development Associ- 
ates, Inc. (APDA) as to whether APDA intends to apply for any financial 
assistance from the Atomic Energy Commission under the power demonstration 
program. 

As counsel for APDA, I am authorized to state that APDA does not intend 
to apply for any such assistance. APDA would, of course, welcome cooperation 
with the Commission through the definition of complementary areas of study 
and the exchange of information arising therefrom. If, however, APDA 
should desire to have research performed for it in Commission facilities and 
the Commission were willing to conduct such research, APDA would expect to 
pay for such services as it pays for other services performed for it by private 
contractors. 

Respectfully yours, 
ARVIN E. Upton. 

Representative Honireip. The chairman would like to make ar- 
rangements with the witnesses for the benefit of Senator Pastore. He 
has to be in attendance at another committee session this afternoon 
at two. He would naturally like to be present when we have the 
Yankee Atomic group before us. If you gentlemen would consent 
to step aside at this time and allow the Y ankee people to come for- 
ward, then we could resume our questioning of you a little bit later 
and at least give Senator Pastore a chance to be here during the ques- 
tioning of the people from this area. Thank you very much. 

( The t testimony of Mr. Acker and Mr. Hartwell is resumed on p. 480.) 

Represent: ative Hourrrerp. I might say the Chair plans to proceed 
until 1 o’clock and then have an hour for lunch and continue at 2 o’clock 
this afternoon. 

We have before us this morning Mr. William Webster, president of 
Atomic Electric Co., and Mr. Charles Weaver, the vice president of 
Westinghouse, who I understand is your supplier. 


STATEMENT OF WILLIAM WEBSTER, PRESIDENT, YANKEE ATOMIC 
ELECTRIC CO. 


Mr. Werster. Yes, sir. 

Representative Horrrrerp. I understand you have a prepared state- 
ment, Mr. Webster. Would you like to proceed ? 

Mr. Werster. Thank you, sir. 
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My name is William Webster, of 441 Stuart Street, Boston, Mass. 
I am executive vice president of New England E lectric System, and 
president of Yankee Atomic Electric Co. 

I understand that the purpose of the present hearings is to review 
the Commission-supported atomic power program and the various 
demonstration projects already underway. I am happy to have this 
opportunity to report on the Yankee project and to give the com- 
mittee a brief status report on our progress. 

I am sure that the committee is familiar with the general scope of 
the Yankee project. Very briefly, it consists of a 134,000-kilowatt 
nuclear powerplant to be loc ated in the town of Rowe, in western 
Massachusetts. Cooling water for the project will be supplied by the 
Deerfield River, a tribut: ary of the Connecticut, and the power gen- 
erated at the project will be picked up on existing transmission lines 
of the interconnected New England grid and thus routed to our 12 
New England sponsoring utilities. 

The reactor itself will be a pressurized water reactor of the same 
general type as the PWR at Shippingport. The Yankee reactor will 
differ, however, by using a completely different type of core, con- 
sisting of uranium oxide | pellets encased in stainless steel tubing. It 
is the research and development program underlying this aspect of 
our project which is being carried out with AEC assistance under the 
power demonstration reactor program. 

Yankee has been separately incorporated to provide a vehicle for 
this initial venture into nuclear power by our New England utilities. 
Our 12 sponsoring companies serve over five-sixths of the electrical 
needs of the 6-State New England area. They are the sole stock- 
holders of Yankee, and will take the entire electrical output of the 
project. The sponsors, and their percentage participations, are as 
follows: 

New England Power Co. (subsidiary of New England Electric Sys- 
tem), 50 percent. 

The Connecticut Light & Power Co., 15 percent. 

Boston Edison Co., 9.5 percent. 

Central Maine Power Co., 9.5 percent. 

The Hartford Electric Light Co., 9 percent. 

The Connecticut Power Co., 10.5 percent. 

Public Service Company of New Hampshire, 7 percent. 

Western Massachusetts Electric Co., 7 percent. 

Montaup Electric Co. (subsidiary of Eastern Utilities Associates), 
4.5 percent. 

New Bedford Gas & Edison Light Co., 2.5 percent ; Cambridge Elee- 
tric Light Co., 2 percent (subsidiaries of New England Gas & Elec- 
tric Association ). 

Central Vermont Public Service Corp., 3.5 percent. 

A total of 100 percent. 

Senator Pastore. At this point may I ask Mr. Webster this ques- 
tion. Before this percentagewise participation and contribution was 
agreed upon by the individual companies, did they have to obtain the 
permission of their local supervisory commissions ¢ 

Mr. Werster. They did not have to get that permission but discus- 
sions were held by the companies with the commissions. At a meeting 
of all the utility commissions, the general setup of Yankee was dis- 
cussed, so the commissions have been kept informed of the situation 
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from the beginning. These percentages are roughly evened out with 
the proportionate power distribution of the companies or systems. So 
that the power takings, the size of the company, and the ownership of 
Yankee all in rough equality. 

The organizational setup of our Yankee project is of interest as 
illustrating one of several methods av ee to accomodate the unusu- 
al demands of a first- generation power reactor. The heavy capital 
costs involved in a nuclear power reactor al this stage of development 
virtually dictate large sizes, and correspondingly large investments, 
for best overall power costs. At the same time, the power output of 
the early demonstration plants is bound to be something of an un- 
known. Until their reliability is demonstrated, we will continue to 
need full backup from conventional steam and hydroplants to take 
care of any unexpected outages. Asa result, a full scale demonstration 
plant represents an inv estment of major proportions, both in terms of 
dollars and reliable kilowatt capacity, and one that can be undertaken 
as a solo venture only by the largest of our private utilities. 

Eventually, it will doubtless be the normal pattern for each of us to 
construct and operate our own nuclear plants, precisely as we now add 
conventional capacity to our systems. During this early stage of de- 
velopment, however, a group approach offers each of the participating 
companies a chance to get firsthand experience in the nuclear power 
field without concentrating too large a share of its capacity in a power 
source that cannot be relied upon with assurance to meet peak demands 
on the system. 

Because the pressurized water reactor technology is further ad- 
vanced, and since our primary objective is commercial scale power pro- 
duction, Yankee has been organized as a Massachusetts utility com- 
pany, and our whole approach has been to fit our operations into tra- 
ditional utility patterns. As a result, one of the byproducts of our 
project is the opportunity it offers, not only for us but also for the 
regulatory commissions concerned, to examine the implications of this 
group approach to nuclear power and to fit it into accepted modes of 
utility regulation. 

A brief summar y will illustrate the range of regulatory interest in 
our project. In addition to the direct re oul: atory concern of the AEC, 
the Massachusetts Department of Public Utilities has jurisdiction over 
security issues by Yankee and investments in Yankee by the Massa- 
chusetts sponsors. Four of the other New England utility commis- 
sions are interested in the investments being made by the other 
sponsors, and the Securities and Exchange Commission must pass on 
ull steps of our financing program under the Public Utility Holding 
Company Act of 1935. In addition, the power rates to be charged 
by Yankee to its toskiiotaas companies will come under the direct 
jurisdiction of the Federal Power Commission under part II of the 
Federal Power Act. It is a pleasure to mee that each of these 
Commissions is not only interested in our Yankee program, but 
anxious to help us plan our project and its financing in a manner 
best suited to meeting the diverse regulatory requirements of the 
particular State statutes and Federal acts concerned. 

Our program has come a long way since we first reported the 
formation of our Yankee group in the 1955 hearings under section 
202. From our original concept of a pressurized w vater plant with 
a capacity in the range of 60 to 75 MW, we have now firmed up 
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with a more advanced design and almost double the capacity. With 
the cooperation of Westinghouse Electric Corp., we launched our 
research and development program before entering into a formal 
contract with the Commission on June 6, 1956. 

As the committee is aware, our contract ‘with the Commission was 
the first executed under the power demonstration reactor program, 
and provides $5 million of assistance in support of our research and 
development program. Major aspects of this program have now 
been completed, or brought to the stage where significant evaluations 
can be made. All the evidence to date reassures us that we have 
selected the plant design best suited to our objectives and that plant 
performance should come up to expectations. While more advanced 
reactor concepts may hold the key to the long-range development 
of nuclear power, we believe that water reactors will have a major 
place in the early years of nuclear power development. Indeed, it 
is increasingly apparent that the two American reactors most likely 
to interest foreign nations at the present time are the pressurized 

water and boiling water reactors. As the committee is aware, Edison- 
Volta, of Milan, Italy, intends to order a duplicate of the Yankee 
reactor, and in recent weeks we have had the pleasure of a prolonged 
visit from three of their top engineers. 

Engineering work on our project has progressed hand in hand 
with the research program, and we are now in a position where all 
major elements of the plant, both nuclear and electrical, are sub- 
stantially firmed up. The results of this work are reflected in the 
hazards summary, which has been filed with the Commission and 
is now under review by the Commission’s staff. It also makes it 
possible for our contractors, Westinghouse Electric Corp. and Stone & 
Webster Engineering Corp., to give us the first firm estimate of costs 
based on actual quantities and current quotations for equipment and 
materials. 

Work on this estimate is now being completed, and we hope to 
have it in final form about July 1. This will give us, for the first 
time, a reasonably reliable estimate as to the costs involved and the 
probable economics of plant performance. It will form the basis 
of our financing program, not merely as to the overall amount to 
be financed, but also the scheduling of our financial requirements. In 
addition, it will indicate the timing necessary for major commitments 
on long delivery items of material and equipment, and from it will 
be developed the detailed construction schedule necessary to meet 
our target completion date late in 1960. 

While this new estimate will provide us with more reliable in 
formation, we have, of course, been revising our preliminary esti- 
mates from time to time whenever possible. Our original estimate 
of the project cost was $35 million at mid-1955 price levels. This 
included an initial allowance for contingencies, but did not include 
the initial core costs or any allowance for necessary working capital. 
Most recent estimates indicate that the cor responding firure i is likelv 
to exceed $50 million, and that with the initial core costs and an 
be over $55 million. To some extent, this increase in costs is the re- 
sult of more detailed engineering and design work. To a larger ex- 
tent, however, it reflects increasing costs of materials, labor, and 
equipment and an increased allowance for continued escalation in 
these costs during the 3-year construction period immediately ahead. 
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In particular, it recognizes substantially higher estimates for installa- 
tion as a result of a fuller background of experience in the field. 

As the committee is aware, our proposal under the power demon- 
stration reactor program was based on preliminary design studies by 
Westinghouse Electric Corp. and Stone & Webster Engineering Corp., 
who have carried out the preliminary engineering on the plant as well 
as the research and development program, and who will have the 
responsibility of actual construction. The detailed terms of our con- 
struction contract have been the subject of lengthy negotiations which 
are now virtually completed. 

The basic provisions of the construction contract put it intermedi- 
ate between a fixed-price contract and a full-cost-type contract. Es- 
sentially, it calls for Yankee to pay the full costs of the project plus 
fixed fees to Westinghouse and Stone & Webster, but with a provision 
for sharing any overrun of the costs on a 50—50 basis through a shar- 
ing band, with any excess costs over that mark to be borne by Yankee 
alone. 

Senator Pastore. Will you explain that a little more fully ? 

Mr. Wessrer. From the Yankee point of view, we would like a 
fixed-price contract. The suppliers felt that was putting undue risk 
on them and preferred a contract of a cost type in which they would 
be completely reimbursed for whatever they spent. As a compromise, 
we worked out an arrangement that after the firm estimate had 
been made, an estimate based on quotations from our suppliers so 
that we had a reasonable expectation that this was something that 
could be relied upon, especially if escalation was included in it, there 
was a band that approximates $4 million in which any overrun would 
be shared equally between Yankee, the purchaser, and the suppliers. 

Beyond that band, however, any excess costs fall back on Yankee. 

It is our feeling that this is an appropriate compromise between 
the owner’s desire for a fixed-price contract and the contractor’s need 
for cost-type protection during this early stage of development. 

Our project is now sufficiently advanced to give us realistic cost 
targets, and thus make it possible for us now to arrange commitments 
from outside sources to provide the necessary financing. We have, 
of course, given a great deal of thought to our financing plans from 
the vary outset, and as early as the fall of 1955 testified before the 
Securities and Exchange Commission that we intend to finance the 
project along conventional utility lines. We have not arranged firm 
financing commitments prior to this time because of the preliminary 
nature of our earlier estimates of the total costs to be provided for, 
and because of the added expense involved in the form of commitment 
fees for funds which will not be required until the major on-site con- 
struction programs gets underway. 

Over a year ago we requested and were given approval by the Se- 
curities and Exchange Commission to enter into exploratory talks 
with representative members of the financial community, in an effort 
to determine what types of senior securities could most readily be 
placed as a part of our financing program. Since that time, we have 
talked with commercial banks, insurance companies, and investment 
banking houses, and have assured ourselves that a satisfactory financ- 
ing program can be arranged. As a result, we have recently engaged 
The First Boston Corp. as our financial adviser and agent to assist 
us in the placement of our senior securities, and have requested the 
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Securities and Exchange Commission for permission to take the 
further step of negotiating directly for the placement of these issues. 

The precise details of our financing program will necessarily depend 
on these further negotiations. However, the program which we have 
discussed with the Securities and Exchange Commission assumes that 
total costs to be financed will range between $50 million and $60 
million. Taking a figure of $57 million for illustrative purposes, we 
presently contemplate that our financing would consist of about $20 
million of first-mortgage bonds, $17 million of unsecured debt, and 
$20 million of ¢ apital s stock. Our sponsoring companies have provided 
the total funds necessary for our operations to ious. and all of them 
have expressed their firm intention to take their proportionate share 
of the common-stock equity and of the power output of the plant. 

Senator Pastore. How have they done that ? 

Mr. Werster. The various companies have had votes of their boards 
of directors and furnished the Yankee Co. with assurances that they 
would take up so much equity and would enter into power contracts 
when these were worked out, and approved by the regulatory 
commissions. 

Representative Horrrrenp. May I ask you at this time—I don’t 
believe we have been provided this information by AEC for this 
particular scrutiny of projects, because they have taken the position 
that the signing of this contract was predicated upon pre-first-round 
offerings, I guess. I don’t remember whether this is a plutonium- 
producing reactor or not. 

Mr. Wessrer. This reactor produces plutonium as a byproduct, s 

Representative Horirrerp. In minor quantities ? 

Mr. Werstrer. The amount of plutonium just about offsets the 
burnup of uranium at the present prices. It is assumed, in accord 
with the Commission’s recent announcement, that these will scale down 
to fuel prices over a period of years, and at that time the plutonium 
will not begin to offset the burnup. Of course, when you figure in 
your reprocessing cost and the conversion cost of hexafluoride to oxide, 
the plutonium is a very small offset to the fuel changes. 

Senator Pasrorr. On that very point, is Yankee asking for any 
postconstruction assistance / 

Mr. Wersrer. No. Yankee’s only arrangement with the Commis- 
sion is the $5 million research and development contract whieh, of 
course, stands on its own feet and the results of which are available 
to anyone. It is asking for a 5-year waiver of interest ssraseuin on 
inventory which, I assume, would come under the title of postcon- 
struction assistance. 

Senator Pasrorr. How about the processing costs? Do you feel 
that Yankee can afford to pay them? 

Mr. Wessrer. Yankee would like to get any help it can get, but 
it is assuming that it will pay the standard prices under the Commis- 
sion announcement. 

Senator Pasrorr. If that concession is made to others, would you 
expect that it would be made to you, too ? : 

Mr. Wessrer. I think we would certainly like that to be made to 
us; yes. 

Representative Hoiirie ip. This is important, because some of the 
members of this committee have criticized the co-op arrangement as 
setting a pattern for additional assistance for the first and third round 
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and even the contract signed with you. There is a reprocessing offset 
in the nature of a postconstruction research and development contract 
with some of these cooperative groups. It was made clear, from the 
indication of PRDC this morning and also from your recent com- 
ment, that you would like to have the same type of treatment. 

Mr. Wessrer. That is a bridge we have not crossed but I should 
certainly hate to shut the door. 

Representative Honirietp. The framework is being formed now for 
the bridge for you to cross in the co-op contracts. 

Mr. Wessrer. In view of the fact that Yankee’s owners are also 
its customers, and any such benefit would simply reduce our power 
rates and indirectly the rates to the customers, I think we would be 
negligent if we did not ask for it. 

Representative Horirreip. I believe so, too. 

Senator Pasrore. I think I was the one who initiated the question- 
ing at the time, whether or not this was setting a pattern, whereby 
other companies or other people who were venturing in this research 
and development might not feel that they should have the same con- 
cessions, The answer that was made to me at the time and I am speak- 
ing from memory was the fact that they had taken into account the 
financial capacity or ability or potenti: ality of these co-ops to do things 
that some of the private utility companies had been willing to contract 
to do on their own. 

This raises the questicn of financial ability to do so. Would you 
feel as a private public utility company that you would ask for the 
same concessions that will be made to co-op as such, or would you 
ask for it only if groups in your category were given those conces- 
sions? I think we ought to get your feeling on that. I think General 
Fields more or less covered that in his testimony here. In other 
words, they were making broader concessions to the co-ops because 
of their smallness and their lack of capital in order to do much of 
this with their own money. Whereas, in your case, you have in a 
sense a partnership. In their case the Government would put up 
practically all the research money. 

Mr. Wessrer. Of course, many of the Yankee sponsoring com- 
panies are themselves small companies. All of them stand on the 
rates in an area of high fuel cost. While I mention this off the top 
of my mind, my feeling is that it would be up to us to try to obtain 
for our rate payers in the long run the best deal it was possible for 
them to get. 

Senator Pastore. You make me very happy in saying that because 
I think myself all this has to be thought right through. It may be 
true that while these co-ops don’t have ‘the financial capital to sustain 
much of these research and developments, much of the concessions 
they receive from the Government are passed on to the consumers 
who ultimately are the people we are trying to serve, in any event. 
We are all interested in the fact that one day we can get cheaper 
costing electricity and power to the consumers of America. I think 
sometimes there ought to be a distinction here that some » of these 
public co-ops, muc h of the advantages that the Government gives to 
them, are passed down to consumers, which we don’t enjoy in New 
England. 

I am not trying to set up one group against another, but merely 
stating a fact. that exists. 
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Mr. Wesstrer. We want everything that is appropriate. 

Representative HoirreLp. May we explore this processing cost a 
little bit? In March 1956, the Atomic Energy Commission denied a 
request for $6 million assistance on reprocessing which was in the 
PRDC original submission. However, before the PRDC signed on 
the 26th, the AKC established a policy in this field by a Federal 
Register announcement. As I recall, this was in the form of a letter 
which in effect committed the AEC to assign a $15,300 a day maximum 
charge to PRDC;; in that charge, as I remember, was the reprocessing 
of fuel. Am I not correct in that? 

Mr. WesstrrR. I am not certain of the PRDC arrangement, sir. 

tepresentative HoriFreLp. I am going to assume that my memory 
is correct on that. I will correct it in the record if it is wrong, because 
I am going back to a previous study. 

If that is true, I would advance to you this question: If the PRDC 
did get a fixed contract covering these costs, how could you sign a 
contract without also finding out what a specific charge for reproc- 
essing would be? Now I recall it was in the letter of March 25, the 
day before the PRDC signed the contract on March 26 that this com- 
mitment was made on the part of AEC to the price of $15,300. 

So my question to you is, How « ‘an you sign a contract without a 
specific charge for processing in view of the fact this will be an un- 
known cost and in view of the fact you don’t even have a processing 
plant built? If private industry refuses to build a proc essing plant, 
the AEC will have to build it, and you at this time are not in posses- 
sion of the facts to know what your costs will be. 

Mr. Wesrsrer. No, but the AEC has made that announcement. 
There would be available to reactors this $15,000 a day cost that you 
quote. Our economic figures are based on the use of that, and the 
assumption that if private facilities should be available at a lesser 
price, we would, of course, take advantage of it. I think that is im- 
probable for quite a few years. 

tepresentative Hortrrecp. Is your reactor and problem of reproc- 
essing comparable to PRDC? 

Mr. Wesstrr. I think it is less difficult, but it is comparable to New 
York and Chicago and others who are going to be in the same position 
to take advantage of this AEC announced price. 

Represent: itive Honrrrmenp. Then as I understand it, this $15,300 
a day is a maximum price schedule? 

Mr. Wenster. It is announced price available to anyone. 

Representative Hortrreip. It is an announced price available to 
anyone, and not only applicable to PRDC? It is just coincidental 
that it came out the day before they signed the contract. 

Mr. Wenster. It certainly does apply to us. 

Representative Hortrrecp. It does apply to you? 

Mr. Wesster. Yes. 

Representative Hontrrerp. What do you look upon that $15,300 cost 
as guaranteeing you? 

Mr. Wensrer. That is so much a day. I think the capacity is 
around a ton a day. If we had 25 or 30 tons of material, we would 
expect to have to pay somewhere around 35 days of that $15,000, 
assuming the time for cleanup after they finished with our batch. 
Those are the figures that we have put in our cost estimates. 








AUTHORIZING LEGISLATION 475 


Representative Hoxtrretp. What do you understand the meaning 
of this table 
for the services set forth in subsection (a) (1) above the company will pay 
the Commission on the basis of a daily cost of $15,300 and a daily throughput of 
150 kilograms of contained uranium? 





You undoubtedly studied it. I see you are completely aware of 
this. This is in a letter from Mr. Flaherty of the AEC to Mr. Cisler 
under date of March 25, the letter I referred to. 

Mr. Wessrer. I think the problem there is the amount of contained 
uranium in the fuel and the ton a day would apply to the Yankee 
project. The reason I am not too familiar with the PRDC arrange- 
ment is that they have a different sort of fuel to be reprocessed. I 
do know that for the kind that we expect to have, which is perhaps 
more nearly standard to the volume that will be ‘reprocessed in the 
early sixties, that the announcement. of the AEC does apply. 

Representative Hottrieip. What is your daily putthrough ! 

Mr. Wepssrer. We would expect to have an amount of 25 or 30 tons 
of total uranium, both 238 and contained 235. 

Representative Honirrerp. Could you reduce that te contained 
uranium ¢ 

Mr. Werster. I don’t believe it will apply, sir, since they will give 
us a ton a day of the total. My recollection of that announcement 
was that if you were in the vicinity of 2 to 3 percent enrichment that 
you were all right. The only problems they would have was if you had 
very much enrichment. 

Represe ntative Hovirm.p. You have then projected the total of this 
$15,300 as one of your costs for daily operation ¢ 

Mr. Werstrer. That is right. 

Representative Hoxirrrerp. You look upon this as a ceiling? 

Mr. Wenster. I hope it will be. 

Representative Honirrmerp., Or would you have to go above it if your 
tonnage rate increased ? 

Mr. Wesster. If we had a core with more uranium in it we would 
expect to pay more days for the use of the plant. 

Representative Hortrrmp. This does give you a firm flat $15,800 a 
day cost item to use for your operation. 

Mr. Wensrer. Yes. We regard it as reasonably firm and hope that 
some day it will come down. 

Representative Honrrretp. Of course, you have no responsibility 
whether the AEC can do it at this price or not because they are shoot- 
ing in the dark also. 

Mr. Wessver. That. is right. 

Representative Honirterp, They have not even built the plant yet 
and they don’t know yet what their cost will be. 

I am interested to find out that you consider this applicable to your 
operation also. You may proceed. 

Mr. Wersrer. These overall cost estimates indicate a capital cost 
in the neighborhood of $350 per installed kilowatt of capacity. Esti- 
mates of fuel costs, on the basis of our present best guesses as to core 
costs, core lives, Government pricing of uranium and credits for 
plutonium, charges for reprocessing and other elements that enter 
mto the equation, bring us to the point where we believe it is rea- 
sonable to expect this element of costs to fall in the range of 3,0 ¢- 
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5.0 mills per kilowatt-hour of generation, with a possibility of even- 
tual reduction in later years. “Overall power costs, based on a full 
operating schedule of 7,000 hours per year, would thus fall in a range 
of 12.0 to 14.0 mills per kilowatt-hour. 

Senator Pasrorr. At that point, Mr. Webster, would you give us 
the proportionate costs on conventional fuels? 

Mr. Werster. If we were going to make a comparable comparison, 
we would have to think of a plant which was to be built in the next 
3 or 4 years with the prices and escalation we have built into this 
one, and some assumption for increase in the cost of coal or oil. If we 
assume such costs and present coal and oil prices, I think it would be 
very close to 10 mills. But if you give coal and oil much of an in- 
crease, that could climb up a mill or two. We are getting into a realm 
of speculation there. It is a little hard to take a chance on it. 

Representative Hotirienp. Is this an additional burden which your 
little company can carry / 

Mr. Wesster. Yes, sir; that is the quick and easy answer. This 
additional burden for a few years should put these companies into a 
position to have a plant that will be more than competitive as prices 
and fuel costs go up. It isa question of just how long a period will 
be required before the comparable situation is in favor of the nuclear 
plant. 

Representative Hortrieitp. This increased mill cost will be, of 
course, a factor in operating costs and will be subject to the same 
consideration as other costs and the establishment of an allowable 
rate by the public utility commissions. 

Mr. Weersver. That is right. This will be taken into account by 
the commissions. 

Representative Houirietp., You may proceed. 

Mr. Wesster. Our schedule from here on is a full one. Efforts on 
a number of very different fronts must be carefully interlocked. 
The research and development program must be carried forward to 
give us final data for core construction and fabrication. Engineering 
work will be concentrated on elaborating final construction drawings 
and scheduling various phases of construction. Our financing pro- 
eram must be negotiated and submitted to the various commissions 
whose approval is required, and we must obtain the necessary con- 
struction permit from the AEC in time to meet our construction 
schedule. Insurance coverage is an overriding problem, with a work- 
able solution in sight with the expected passage of the Price-Anderson 
bills. 

Formidable though many of these problems appear to be in terms 
of detailed work and planning, it seems that our 1960 target date is 
still realistic. We plan to continue preliminary on-site work duri Ing 
the summer and fall of this year, antic ipating the receipt of a con- 
struction permit in time to permit major construction work at the 
site to get underway in the spring of next year. Barring unforeseen 
delays, we hope to have a completed plant ready to operate in 1960, 

Represent: itive Houtrrerp. Thank you very much. 

Senator Pastore. Is the engagement of these 12 utility companies 
in Yankee and Yankee in turn venturing upon this field predicated 
upon Congress doing something with reference to this Insurance 
problem ¢ 
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Mr. Wensrer. That definitely is. We simply have not crossed the 
bridge of what we would do is something very much along the lines 
of the present ly recommended bill is not passed. 

Senator Pasrorr. Not that anyone of us wants to see that happen, 
hut just so that we can more or less graphically state the position as 
emphatically as it must be stated, if the Congress did not do anything 
about this insurance problem, would there be a likelihood here that 

Yankee would have to consider abandoning the project ? 

Mr. Wesster. It would certainly slow us up. A year ago we were 
at a stage of the project where we felt that 1 year’s delay in the passing 
of the insurance bill need not affect us, and we moved right ahead with 
no slowing up of any sort. But if it did not pass at this session, we 
would have to take a good hard look at the whole situation. 

Senator Pastore. On this question of abandonment of the project, 
much of that was made or a report was recently furnished by the 
Comptroller General's Office of the United States; I would like to have 
your comment on that. Is there any fear that there would be any 
abandonment of this project on the present estimates of about $50 
million to $55 million, plus the likelihood that we would do something 
about the insurance problem ? 

Mr. Wessrer. At the present costs estimates IT see no chance of the 
project being ee provided the regulatory approvals that we 
all anticipate are received, and the insurance bill is passed. 

Represe ntative Hoviriztp, Have you complied with the criticisms 
of the GAO in regard, first, to per forming binding financial agree- 
ments with the sponsoring companies in the field of their participating 
contribution, and second, in the contracts for power, and third, in the 
audit request of the GAO for AEC. 

Mr. Wessrer. We feel that our present agreements between the 
companies for both taking up stock and entering into power con- 
tracts are sufficiently firm. 

Representative Ho.irim.p. They are sufliciently firm to answer the 
objection of GAO? 

Mr. Wesster. We feel that they should be. In any case, in the 
very near future as soon as we enter into definitive financing, we will 
have to have firm formal agreements. So that (@) the present ones are 
sufficiently firm, and (>) ) they are shortly going to be replaced with 
the final contracts. 

Representative Honirietp, You anticipate no trouble on that score 4 

Mr. Wessrer. Not the slightest, sir. 

Answering your second question, we had never realized that the 
right we hi id conceded to the GAO to audit our books did not also run 
to the AEC and we hastened to amend the contract, assuring them 
that it did run to them. 

Representative Hontrienp. You understand that before the Con- 
gress passed the OVEC and EEI contracts, they did insist upon firm 
contracts for the absorption of power, do you not? 

Mr. Wesstrer. I do. But in this case the situation is a little dif- 
ferent, in that the owners are also the customers, so there would be 
absolutely no sense in their not taking every bit of power that they 
could. In the OVEC and EEI ease, the owners were one group and 
the customer was the Government. 

Representative Houirietp. It was not only the Government. 


Mr. Weprsrer. Yes. 
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Representative Hotirimtp. Surplus power was absorbed by private 
companies. 

Mr. Wesster. We feel our situation solves itself. 

Representative Hortrietp. I have no further questions of you, Mr. 
Webster. I wondered if our friend, Mr. Weaver, would like to add 
to what you have said this morning? 

Mr. Weaver. Mr. Holifield, I don’t believe there is much I can add, 
except to emphasize that Y ankee is a second generation of the Ship- 
pingport PWR plant. Of course, it is dependent upon our exper- 
ience on the Shippingport plant, and is the opportunity to progress 
technically from that design and improve the economics of the pres- 
surized water reactors. 

Representative Ho.irieip. You do not anticipate any trouble in 
getting a safety approval from the Reactor Safety Committee for 
this type of reactor, do you ¢ 

Mr. Weaver. None at all. 

Representative Houirietp. Has there been any preliminary inspec- 
tion of your designed plant by this group ? 

Mr. Weaver. There has been a preliminary hazards summary re- 
port prepared and reviewed by certain members of the Commis- 
sion’s responsible personnel. I believe a further meeting is scheduled 
in July. 

Representative Honirietp. You have had no indication that there 
is a question of safety ? 

Mr. Weaver. There has been no question to date of plant safety. 

Senator Pasrorr. Are you familiar with the Price letter? 

Mr. Wesster. There is an earlier one. We have had a meeting 
with them since. They raised certain questions which we feel we an- 
swered to their satisfaction. Asa result of the discussions with the 
Commission staff, we have been asked certain other questions and are 
preparing the answer tothem. We have already amended our hazard 
summary to supply certain additional information, and are anticipat- 
ing a meeting in mid-July with the Advisory Committee. 

Senator Pastore. This is in no w: ay to be construed as slowing down 
the orderly progress of the program ? 

Mr. Werster. Not slowing down the progress we anticipated. Ob- 
viously anything that speeds up the approval of one of these various 
hurdles that has to be passed helps out in our ability to meet our 
completion date. But for the moment at the pace the AEC is now 
moving, we believe that we can stay properly on schedule. 

Obviously they have many routine questions but no indication that 
the plant was not to be regarded as entirely satisfactory from a safety 
standpoint. 

Senator Pasrorr. I would like to ask Mr. Weaver this question. 
This Edisonvolta in Italy, is it really promising that they would build 
a duplicate of this? 

Mr. Weaver. Yes, the status of that, Senator Pastore, is that we 
have a letter of intent from Edisonvolta. They of course have many 
problems to work out with their own government, and they are in 
the process of doing this at the present time. 

Senator Pasrorr. The reason I asked that is that there seems to be 
quite a feeling of a large group of members of the Joint Committee 
and other feeling as well to the effect that much of the foreign trade 
is interested in that gas-cooled reactor in England. Apparently we 
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have hit here something that looks rather promising for foreign export. 

Mr. Weaver. I believe that fact has been substantiated by the con- 
sideration of the Euratom group to date, and their identification 
of gas-cooled and water-cooled reactors as the promising types for 
their program. 

That fact has also been established by the Japanese in the identi- 
fication by the federation of power companies in Japan that they 
would like to buy both a gas-cooled reactor and a water-cooled reactor. 

Representative Houirienp. Mr. W eaver, with reference to Mr. Web- 
ster’s statement at the bottom of page 6 in the sentence— 

But with a provision for sharing any overrun of the costs on a 50-50 basis 
through a sharing band, with any excess costs over that mark to be borne by 
Yankee alone— 
this is a new arrangement before the committee. Is there any com- 
mercial reason why you would not want to mention the width of that 
band in terms of percentage ¢ 

Mr. Wesster. I believe that Mr. Webster mentioned the band to be 
approximately $4 million in total to be shared by the participants in 
the three party contract. 

Representative Hoxirrerp. T didn’t catch that. 

Mr. Werstrr. That is approximately 10 percent. 

Representative Honiriep. I was just discussing with Mr. Ramey of 
the staff that in our investigation of the arrangements with the 
co-op people we found they were, in every case, requesting a fixed 
price contract from the builders. In some “tasted this put the 
complete burdent of any overrun upon the builder. While they were 
small plants, it seemed to us on the committee that this was imposing 
a fixed price in a field of research and development where it was al- 
most impossible to estimate what the fixed a would be. There- 
fore, it seemed to us that while it might be to the Government’s bene- 
fit as long as we were putting up the money, it did put = machinery 
people in some financial risk greater than ‘perh: ips they realized. 

Mr. Wesster. We were not able to drive that good a Seon 

Mr. Ramey. Westinghouse has a good deal of experience with cost 
type contracts with the Government. M: aybe that is why. 

Mr. Weaver. We have also had considerable experience in reactor 
development work. 

Representative Honirietp. You had a little experience in building 
the PWR, which was a new type of reactor. 

Mr. Weaver. Exactly. 

Representative Hoxtrtetp. I have no further questions. Senator 
Pastore ¢ 

Senator Pastore. No. 

Representative Houirm.tp. Thank you very much, gentlemen for 
your attendance. We will excuse you and resume our hearings at 2 
o'clock with PRDC people. 

Senator Pasrorr. I want to thank Mr. Holifield for his considera- 
tion in having these gentlemen appear at this time. 

(Thereupon at 1 p. m., a recess was taken until 2 p. m., the same day. ) 

Representative Horirietp. The committee will be in order. 

Now, gentlemen, we will resume from where we left off. I appre- 
ciate your stepping aside to accommodate Senator Pastore and the 
Yankee group this morning. 
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I want to question you briefly on article 6, the option to purchase. 
This-option for the Commission to pure ‘hase in ease of termination of 
the contract by the company, is this a permissive provision, or is it 
mandatory that the Commission purchase ? 


STATEMENTS OF ERNEST R. ACKER, VICE PRESIDENT, AND ROBERT 
W. HARTWELL, ASSISTANT GENERAL MANAGER OF POWER 
REACTOR DEVELOPMENT CORPORATION—Resumed 


Mr. Acker. It is my understanding that it is optional, 
Representative Horirrevp. It is optional on the Commission’s part ? 
Mr. Acker. On the Commission’s part, yes. 

Representative Honirietp. They are under no ob ligation to take it 
over ¢ 

Mr. Acker. That is right. 

Representative Horirrevp. In appendix A, section 2 (b), subpara- 

graph (6), referring to the next to the last provision : 
The Commission agrees to furnish the fabricated shapes of U—235, U-238, and 
other material necessary for the experiment. The Commission will also provide 
the company with sufficient boron-10 and construct control rods to be used in 
the above tests. 

Is the cost of that provided for in the $4.5 million research.and devel 
opment, or is that outside of that contract / 

Mr. Acker. No; that is included, 

Representative Houirieip. That is included. 

In section 2, page 5 of the appendix, in subsection (e) just preceding 

section 5: 
On the basis of the company’s design, the Commission will sponsor and pay for 
appropriate theoretical and experimental investigations to determine whether or 
not in a reactor excursion, parts of the reactor system could possibly be acceler- 
ated sufficiently to act as penetrating missiles and will evaluate the capability of 
the design to contain any such missiles. 

Does this place upon the company the obligation to guarantee the 
safety of the reactor in this field ? 

Mr. Acker. I think this is in addition to anything that we might 
be required to do ourselves, Mr. Holifield. 

Representative Houtrtevp. Is this contained in the $4,500,000 re- 
search and development ¢ 

Mr. Acker. This is. 

Representative Hovirmip. And, therefore, their obligation on this 
point is to guarantee you that in case of a power excursion, and what 
we would ordinarily refer to as a blowup, that this part of the reactor 
would be safe ? 

Mr. Acker. We do not so interpret it, sir. We do not think that 
am gives us any guaranty from the Atomic Energy Commission 

gainst such a possibility. 

~ They merely agree to sponsor and pay for theoretical and experi 
mental investigations, in addition to those which we would make ow 
selves. The responsibility still lies with us. 

Representative Horrrretp. And they would evaluate the capability 
of the design to contain any such missile. They will furnish you the 
evaluation. If you proc eeded on that basis, and they told you their 
evaluation was that it was safe, would you not be relieved of the 
responsibility 4 
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Mr. Acker. I would not think so. I would think that it would still 
be at our risk, sir. 

Represenatative Hotirretp. Now, let me ask you this question: If 
you did happen to have a meltdown of this reactor, not withstanding 
all the attempts to make it safe, whose responsibility would it be for 
the decontamination—let us use that word—of the reactor area / 

Mr. Acker. That would be ours. 

Representative Hovtrietp. That would be yours? 

Mr. Acker. Yes, sir. 

Representative Horirretp. And you would expect your insurance 
coverage to furnish you your financial resources for that purpose, 
would you? 

Mr. Acker. We would hope so; yes, sir. 

Representative Horirimeip. Have you ever estimated the amount it 
would cost to have a reactor of this size melt down on the inside and 
have all of this toxic material concentrated in one area, and the diffi- 
culty you would have in removing this material ¢ 

Mr. Acker. We have made no such definitive estimate, Mr. Holi- 
field, but I think that any reactor has similar exposure. 

Representative Hortrimeip. Any reactor has what ! 

Mr. Acker. Has a similar exposure. There is always the possi- 
bility in any reactor. 

Representative Horirietp. That is true, but we are dealing here 
with a reactor that has generally been considered to be not as inher- 
ently stable as other reactors, so that brings up this question. 

Mr. Acker. We have assumed that we would have to demonstrate 
the stability of the reactor before we obtained an operating license. 

Representative Hovirrerp. And if a meltdown did occur, notwith- 
standing the fact that you have satisfied the regulations, could you, 
by canceling out of your contract, under the provisions for termina- 
tion of your contract, leave this, in effect, upon the Commission’s 
hands ¢ 

Mr. Acker. I do not see how we could. T think our responsibility 
would be whatever our contractual responsibility was at the time, sir. 

Representative Hourtrrerp. What would be your financial respon- 
sibility for compensating for the loan of material / 

Mr. Acker. I would think that we would have to make good on the 
loss of any material loaned to us by AEC, 

Representative Hortrrerp. Whether it was an operating loss or 
whether it was a meltdown / 

Mr. Acker. Absolutely. 

Representative Houirietp. Have you computed the inventory value 
of the material which will be loaned to you by the AEC? 

Mr. Acker. Yes. That is the basis, of course, for the calculation 
of the waiver-of-use figure which we gave this morning. 

Representative Hoiirrenp. Is that figure $2,980,000 ? 

Mr. Acker. That is right, sir. The total inventory is calculated 
to be between $16 million and $18 million of nuclear material assigned 
to this project at any one time. However, the total of that would not 
be in the reactor vessel at any one time. Approxim: itely $8 million of 
it, I think, would be. There would be some in storage, some in transit, 
and so forth. 

Representative Hotirreip. In the pipeline, and so forth ? 
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Mr. Acker. Yes. 

Representative Hotirrerp. That would, in effect, be equivalent to 
a loan to you for that period of time, an interest-free loan to you, 
would it not? 

Mr. Acker. During the waiver-of-use period; yes, sir. After that, 
we pay 4 percent interest on the inventory. 

Representative Houirierp. In June of it 153, we were holding hear- 
ings on the atomic power development in private enterprise, and Mr. 


C isler ¥ was 3 before us. I asked him a series of questions, and one of 
those 


You would not require any form of subsidization in the form of a normal tax 
amortization or long-term Government financing at low interest rates, or 
contracts for the purchase of plutonium at fixed prices? 

Mr. Cisler answered “No.” That is found on page 156. You have 
come quite a way since that time, have you not ? 

Mr. Acker. That, of course, was before the first invitation to the 
power-reactor program. 

Representative Hoxirrmep. This was at a time when all industry 
wanted was to have the door opened so they could get into this field, 
into this new field. 

Mr. Acker. As a matter of fact, we have not asked for any rapid 
amortization on these facilities, and we do not conceive that we have a 
contract with the AEC for plutonium credit. 

Representative Hotirietp. No, you do not have a specific contract, 
but you have, in effect, a commitment on the part of the AEC by public 
announcement published in the Federal Register that they will pay 
the prices contained in it, which is just as good as a contract. 

Mr. Acker. That is right. We assume, of course, that they want 
the plutonium for their own purposes. 

Representative Horirrecp. I would look upon it as equivalent to a 
contract. 

Industry is finding out it cannot do this job without Government 
funds, I believe, because every project that comes before us is based 
upon the furnishing of Government funds and Government services. 

Mr. Acker. Mr. Chairman, I would like to call attention to the fact 
again that these companies interested in this project have already spent 
over $7 million through 1956 on the research and design work. They 
are committed as a group to spend $59 million additional, and ed »y 
are asking the Government, as a result of this contract with AEC, 
put up $4,450,000. 

Representative Horrrrmtp. Of course, this is just one contract. 
When we compute all of these assistances, it runs well over $100 mil- 
lion. 

Mr. Acker. I can appreciate that, sir. 

Representative Houirretp. We are looking at the whole picture as 
well as at your part of it. 

Mr. Acker. I would just like to have the record show that it is a 
very small percentage in this case. : 

Represent: itive Hoxrirretp. Will you please turn to the letter of 
March 25, to Mr. Cisler, from Mr. Flaherty ¢ 

I refer you to paragraph (b) at the bottom of page 2. 

For the services set forth in subsection (a) (1) above, the company will pay 


the Commission on the basis of the daily cost of $15,300 and a daily throughput 
of 115 kilograms of contained uranium. 
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I would like to have an explanation of the meaning of that. I am 
familiar with the points outlined in (a) (1), the reprocessing services 
we discussed this morning, but I want partic ularly to have your un- 
derstanding of why the conjunction “and” is placed in that, what 
qualification that throughput has on the $15,300. 

Mr. Acker. May I ask Mr. Hartwell to answer that question ? 

Mr. Hartrweui. Mr. Holifield, as I understand the Commission’s 
position on the subject of processing, it is that it would cost them 
$15,300 per day to either run this processing plant or to clean up fol- 
lowing a run of material through the pl: nt. The char ges are $15,300. 

The Commission is evaluating e ach reactor oper ator’s fuel that 
would be sent to that plant in terms of ue much of that fuel could 
be put through per day. So, while the charge stays constant, the 
throughput changes with each different type of reactor and fuel ele- 
ment that is being sent to the Commission. 

I believe you will find that the 150 kilograms of contained uranium 
for our fuel element is probably different from that of some other 
reactor operator. They might put through, say, twice that much, 
which would, in effect, say ‘that their processing charges would be 
somewhat less than ours. 

Representative Houiirietp, Per operation ? 

Mr. Harrweti. Per operation of the reactor. They would get more 
material through and cleaned up per day than we could. 

Representative Houirretp. Would that then affect the price? Would 
that double the price from $15,300 ? 

Mr. Harrweiti. No. The $15,300 stays constant. It merely means 
that we have to stretch out the length of time that we are sending 
materials through their plant. 

Represent: itive Houirienp. In other words, an attempt is made to 
have time be the common denominator for reprocessing services ? 

Mr. Harrwe.u. Yes, sir. That can be stretched out, and we pay for 
the amount of time that we need to send our material through. If we 
have a reactor fuel element that is difficult for them to process, it will 
take us longer and we will pay for more days at $15,300 per day. 

Likewise, we have to pay for the cleanup period that is involved in 
ridding the processing plant of any contamination that we may have 
contributed. 

Representative Houirrecp. Then the $15,300 charge is a constant 
charge, regardless of which fuel element from which reactor goes 
through the processing plant 

Mr. Harrweu. Yes, sir. 

Representative Honrrietp. Of course, I understand the processing 
plant has not been built, but I have seen a flow chart of this proposed 
processing plant, and I notice that some of the buildings which 
pene ess certain types of material may cost, let us say, for example, 

S300.000, where I notice the building that will process your fuel is 
$1,600,000 plus. 

Does the $15,300 charge take into consideration the capital plant in- 
vestment for the processing building which will be your main proc- 
essing building, or is that an average of all of the processing buildings 
spread out and reduced to a flat $15,300 charge 

Mr. Harrwetu. I am unable to answer your question definitively, 
although I might say this: These separate buildings that you have 
noted on the flow chart are so-called head-in buildings. They do the 
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first step or two of the processing job, and then it goes into a common 
final flow pattern. So we do probably take more time going through 
this more costly building. I would expect, therefore, that the quantity 
of material that we could put through per day is less than some of the 
other reactors. 

So, in effect, we pay a higher price. This is partially conjecture 
on my part. 

Representative Hontrretp. We have no evidence before the com- 
mittee on this point either. 

Now, referring to numbered paragraph 7 on page 3- 

An additional charge to cover process losses will be made at the rate of 1 
percent of the value of the Government-owned source or special nuclear materials 
to be processed. 

How was that 1 percent process loss determined ? 

Mr. Harrwewi. That was determined, Mr. Holifield, by the Com- 
mission. 

Representative Hoxitrietp. That is purely a conjecture, then, be 
cause they have no operational experience on this type of processing. 

Mr. Harrweii. They have no operational experience on the plant 
that it is my understanding is postulated here, but they do have con 
siderable experience on similar plants, not any one of which might 
end up with precisely 1 percent loss. 

There is, I believe, ample justification for a figure of 1 percent. 
We did not contribute to the establishment of that number. 

Representative Hortrieip. This is a matter, then, that I would 
have to explore with them ? 

Mr. Harrweiri. Yes, sir. 

Representative Horirrerp. Let us take the last sentence in that 
paragraph: 

The AEC will acquire title without additional cost to all waste materials con 
tained in the fuel which were not previously the property of the United States 

Just exactly what does that mean ? 

Mr. Harrwewi. This establishes, as 1 understand the policy, that 
any fission products that are removed from our fuel element become 
the property of the Commission. That is, any of the generated mate 
rial is the property of the Commission. 

Representative Ho.rrieip. Is this what we ordinarily call the waste 
material that is left after processing / 

Mr. Harrwewui. It could be the waste. I would lmagine they are 
talking about the waste, because this policy does cover the storage 
of waste. 

Representative Honirieip. Then this section is, in effect, placing 
the responsibility on the AEC for accepting, upon delivery, all this 
waste material from this reprocessing plant, whether it is owned 
by AEC or built by private enterprise / 

Mr. Harrwetu. Yes, sir. 

Representative Hoxirimtp. And, consequently, would place upon 
AEC the cost of waste disposal, would it not ? 

Mr. Harrwewu. It is my understanding that these costs have been 
computed in their overall plant cost, the cost of disposing of waste. 

Representative Horirrenp. Of course, here, again, we are dealing 
with something that is in the future, and they do not know, in this 
type of fuel processing, how much the amount of waste will be or 
what the cost of this disposal will be. 
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On page 4 of your letter, in the second paragraph, it says: 

It is understood that PRDC and the Commission will, within the next 6 
months, negotiate a formal agreement, superseding this letter, and covering re- 
processing arrangements, such agreement not to be inconsistent with the fore- 
going Commission policies and to contain prices no higher than those provided 
ae event such a formal agreement is not completed within 6 months, or 
such other time as may be mutually agreed upon, either party may terminate 
this agreement. 

The question I ask you is: Has such a formal agreement been made 
as yet ? 

Mr. Harrwewu. No, sir; it has not. 

Representative Honirierp. It is in the process of negotiation ? 

Mr. Harrwetn. We anticipate no negotiation on this, because the 
basic ingredients for the agreement are here in this letter. We are 
awaiting a formal contract from the Chicago operations office of the 
Commission on this matter. We have no further contact on this 
particular subject since March 25, 

Representative Hoxrrrenp. But it will be based on this letter ? 

Mr. Hartweu. Yes, sir. 

Representative Hortrienp. One question occurs to us on the cor- 
rection which you made on the waiver of fuel charges. In the list 
that the Commission furnished us, it was $7,845,000. Your testimony 
this morning was that you estimated it to be $3,702,600. 

Has that figure been given to the Commission ? 

Mr. Harrweiu. Yes; it has. 

Mr. Acker. It has, sir. 

Representative Hormrmetp. Do you happen to know when it was 
given to them ? 

Mr. Harrwext. | believe it was yesterday morning, Mr. Holifield. 

Representative Hortrietp. That accounts for this difference, be- 
cause this list was presented to us about 2 weeks ago. 

Mr. Harrweni. Unfortunately, we did not know about the com- 
putation that was submitted to you. When we learned of the number, 
we could not understand it; we could not reconcile it with our figures. 
We endeavored to find out where these discrepancies existed. 

Representative Hotrrrenp. Are there any additional questions? 

Gentlemen, that concludes my list of questions. I appreciate very 
much your coming to us and giving the committee this information, 
It will help complete our understanding of these contracts. 

Mr. Acker. We certainly appreciate the opportunity to have been 
heard, Mr. Holifield. 

Representative Honirietp. Our next witness will be Mr. W. C. Mac- 
Innis, president of the Florida Nuclear Power Group, and I believe 
Dr. Zinn is representing the consultant firm. 

If you gentlemen would please come forward at this time, we will 
hear your presentation. 


STATEMENTS OF GEORGE KINSMAN, SECRETARY, FLORIDA NU- 
CLEAR POWER GROUP AND VICE PRESIDENT, FLORIDA POWER 
& LIGHT CO.; AND WALTER H. ZINN, PRESIDENT, GENERAL 
NUCLEAR ENGINEERING CORP. 


Mr. Kinsman. I am George Kinsman, secretary of the group, Mr. 
Chairman, and I am appearing in place of Mr. MacInnis. 
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Mr. Ramey. We received a wire to that effect, but we did not get it 
into the record. 

Representative Hoiirtetp. What position do you occupy with the 
group, sir? 

Mr. Kinsman. I am secretary of the Florida Nuclear Power Group. 

Representative Horirievp. And this presentation you make is on 
their authorization ¢ 

Mr. Kinsman. Yes, sir. 

Representative Ho.irietp. We recognize that you gentlemen are in 
a negotiating stage, that no contract has been signed. The interest of 
the committee in this negotiation arises from the fact that we have, in 
our authorization line item list, two elements which might be used— 
parts of which might be used—for funding of the Government’s 
participation in your contract. 

One is the $30 million item, floating item, for research and develop- 
ment, and the other is a $20 ‘million computation for waiver of fuel 
elements under the third round. 

These all apply to the complete third round proposition, not just 
directly to your company. Parts of these funds would be expended if 
your contract is negotiated. That is why we want to have from you 
as clear a statement as we can of your proposal and your intentions in 
this matter. 

You may proceed. 

Mr. Kinsman. Thank you, sir. 

My name is George Kinsman. I am secretary of the Florida Nu- 
clear Power ae ‘and vice president of the Florida Power & Light 
Co. The Florida Nuclear Power Group (FNPG) is comprised of 
three power companies: Florida Power & Light Co., of Miami, Fla., 
Florida Power Corp., of St. Petersburg, and Tampa Electric Co. 

The 3 companies comprising the FN PG serve some 3 million people. 
Our total generating capability is 2 million kilowatts. As our power 
demand is doubling every 5 years, we expect to need 4 million kilowatts 
by 1962. The transmission systems of the three companies have been 
interconnected for years. 

Because of the favorable climatic conditions, the cost of construc- 
tion of powerplants in Florida is among the lowest in our country. 
However, Florida has no fuel resources and we must import our fuels— 
with resulting higher fuel costs. Accordingly, we are particularly 
interested in the inherent low-cost possibilities of a nuclear fuel ¢ ycle. 

During the past 2 years, the FNPG met regularly with the Babcock 
& Wilcox C o., the Allis-Chalmers Manufacturing Co., and the Stone 
& Webster Engineering Corp. to evaluate the application of atomic 
power in Florida. Late in 1956 the FNPG employed the General 
ies Engineering Corp. to begin conceptual work on a natural 
uranium-heavy water reactor project with a low-cost fuel cycle. 

On January 7, 1957, the Atomie Energy Commission announced 

the third round power demonstration reactor program. The AEC 
specified that any reactor proposal— 
should make a significant contribution toward the achievement of commercial 
utilization of atomic power. 
The Commission further stated that the construction of additional 
large-scale demonstration projects of two reactor types is warranted 
and desirable by June 30, 1962. One of the two specified was the nat- 
ural uranium-heavy water-moderated reactor. 
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The FNPG and the General Nuclear Engineering Corp. immedi- 
ately began preparation of a proposal in response to the invitation of 
the AEC. On February 19, 1957, the Florida Nuclear Power Group 
met with members of the Commission and its staff and outlined the 
proposal we contemplated making for a natural uranium-heavy water- 
moderated gas-cooled reactor. 

On April 30 our proposal was formally submitted to the Commis- 
sion. On May 31 the FNPG had its first meeting with the Power 
Demonstration Selection Board. Throughout this period, staff repre- 
sentatives of the AEC and FNPG have held consultations with each 
other. Discussions between the AEC and FNPG are continuing. 

Before concluding my statement, 1 would appreciate permission of 
the Chair for the president of the General Nuclear Engineering Corp., 
Dr. Walter H. Zinn, to describe certain technical aspects of the F NPG 
proposal. 

Representative Hotirieip. Dr. Zinn, we are happy to have you be- 
fore the committee again. We have had you before this committee 
many times in the past. I think I would be remiss if I did not say 
what a high degree of respect the committee has for the contribution 
you have made to the nuclear power program. 

Mr. Zinn. Thank you, Mr. Holifield. 

Representative Honirietp. And to the whole atomic program, [ 
might say. 

Mr. Zinn. Thank you. I would like to carry on with the presenta- 
tion. 

The third-round demonstration reactor invitation requests that the 
reactors proposed “make a significant contribution toward the 
achievement of commercial utilization of atomic power.” What is 
“significant” is a matter of opinion; we believe that the reactor pro- 
posed here, if developed, would be a substantial addition to the reactor 
types of this country. 

In order also to have a chance to meet the date for operation speci- 
fied in the invitation, it 1s necessary to limit the performance specifica- 
tions so that the number and severity of research and development 
problems which must be solved are also limited and show promise of 
resolution in a short time. 

The natural uranium, gas-cooled reactor selected, we believe, meets 
these limited objectives ‘and has a large potential for further im- 
provement. 

Our objective is power at a competitive cost for the Florida area. 
A reactor which runs on natural uranium and which has only natural- 
uranium feed can have a lower fuel cost than any other type and does 
not, in our view, necessarily have a higher capital or operating cost. 

A natural-uranium reactor, in principle, can be cooled by water, 
liquid metal, oil, or gas. We have chosen gas, either helium or carbon 
dioxide, because high temperature oper: ation is possible and so will 
produce steam of a quality customarily used in powerplants. The fact 
that these gases are generally compatible with fuel-element materials 

and that the primary circuit is essentially nonradioactive are addi- 
tional favorable items. 

The gas must be under pressure, the higher the better, in order to 
obtain acceptable heat-transfer rates. In the proposed reactor, this 
pressure is confined by pressure tubes. No enveloping pressure ves- 
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sel is used and, in this respect, the proposal differs from any. other 
gas-cooled reactor. 

Higher pressures are attainable in the pressure-tube design and, if 
successful, would go a long way toward removing the principal objec- 
tion, namely, low “specific power which has been offered to the gas- 
cooled reactor. Temperatures, and therefore the cycle efficiency, are 
limited only by the materials of construction of the fuel elements 
and a steady improvement with respect to such materials can be 
expected in the future. 

The moderator is heavy water. It is chosen because with it more 

eactivity is available for long burnup of the fuel; because with it 
the pressure tubes can be kept at low temperature; and for other 
engineering advantages. 

The principal research and development problem is the production 
and test of a suitable pressure tube. Once this has been accomplished, 
a large-capacity reactor does not pose additional problems. Heavy- 
water-moderated reactors are better if they have substantial dimen- 
sions and, in fact, are not operable on natural uranium in small size. 
We propose a powerplant of 136 MW electrical output and therefore 
this is a full-scale plant. 

The gas pressure is 500 pounds per square inch. The exit gas has a 
temperature of 670° Fahrenheit. The fuel is uranium metal and the 
clad is either beryllium metal or a magnesium alloy. The tempera- 
ture has been set at a low value for gas cooling in order to reduce 
doubts that the necessary materials development can be accomplished 
in time. Further research work ought to permit ultimate operation 
at 900° or even 1,000° Fahrenheit, which temperatures will give high- 
cycle efficiency. 

Onur calculations show adequ: ite reactivity for an exposure of 8000 
MDW/ton of uranium. The fuel cost has been estimated for three 
conditions of operation: 

(1) Lease of uranium but no chemical processing, no sale of pluto- 
nium, and payment of the full purchase price of the uranium. 

(2) Lease of uranium and chemical processing using the AEC 
price schedule and sole of plutonium at $12 per gram. 

(3) Same as (2), but sale of plutonium at $30 per gram. 

In all cases, the charges for heavy water are included in the fuel 
cost. The estimated fuel costs are as follows: 

For (1) 2.8 mills aes hour (no chemical processing and no 
sale of plutonium), 2) 22 mills/ kilowatt-hour (Pu at $12/em.), 

(3) 0.5 mills/kilowatt- eee (Pu at $30/gm.). 

We do not have much confidence in construction-cost estimates 
which are made on the basis of very preliminary designs. A number 
of large power reactors are undre construction in this county by the 
electric-utility industry. The construction costs for these reactors are 
in the $300 to $350 per kilowatt range. 

Representative Horirreip, Are you speaking of conventional re- 
actors ? 

Mr. Zinn. No; I am speaking of large nuclear reactors. 

Representative Howirievp. All right. 

Mr. Zinn. We hold the view that the basic element in determining 
the capital cost of a power reactor is the size of the heat load in the 
primary circuit. Type of coolant and moderator only produces adjust- 
ments in the basic capital cost and we see no reason whatsoever why 
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the pressurized-tube, gas-cooled reactor cannot be built with at least 
as favorable a cost as any other reactor. We think the smaller sizes 
of equipment which are associated with heavy-water moderation and 
the nonradioactive, high-pressure primary gas circuit give hope that 
this type of reactor will reduce the capital cost. 

We have seen that there is a possible range of fuel costs depending 
upon plutonium resale. Operation expense is estimated at 1 mill per 
kilowatt-hour. With the range of capital cost which we have indi- 
cated, the cost of power from this plant is estimated to fall between 
8.3 and 11.2 mills per kilowatt-hour. 

A 12-point research and development program has been outlined. 
All of the problems appear to be subject to a straightforward attack 
and do not depend for solution on a technical breakthrough. The 
most important item is an adequate demonstration that pressure tubes 
of either zirconium alloy or magnesium alloy can be fabricated and 
that they have properties adequate for the service intended, This item 
is of overriding importance. 

The schedule which was proposed for the project required research 
and development to begin as soon as practical and to continue until 
1962. Construction engineering would begin in the middle of 1958, 
and actual construction in the middle of 1959. This allows 3 years 
for actual construction, which is not generous. 

I now return the presentation to Mr. Kinsman. 

Representative Houirieip. Mr. Kinsman, you may proceed. 

Mr. Kinsman. As you have just heard, the key to the project is 
the early successful completion of the vital part of the research and 
development program. With respect to that part of the program 
which it is proposed to carry out with Atomic Energy Commission 
funds, it is proposed that a prime contract be made “with the three 
companies acting together. 

Because our companies do not have firsthand experience in atomic 
energy research and development, we propose to delegate by contract 
the management of the research and development program to the 
General Nuclear Engineering Corp. General Nuclear Engineering 
Corp. proposes to do some of the work itself and to arrange “for some 
to be done by qualified contractors, 

The Atomic Energy Commission is assured by this method of opera- 
tion that the financial and man: iwement terms under which the research 
and development are carried out will receive the same close attention 
that our power companies give to all of our work, and that the techni- 

cal supervision of the research and development will be in the hands 
of people who are thoroughly qualified and experienced. 

At such time as the first favorable results are available from the 
research and development program, and the preliminary engineering 
has been done by the General Nuclear Engineering Corp., it is our in- 
tention to engage an architect-engineer who will be qualified to make 
realistic cost estimates and who can undertake construction plans and 
specifications. The architect-engineer has not yet been chosen. 

The actual construction of the re: wctor, which will be based upon 
the plans prepared by the architect-engineer, will be carried out by 
a contractor or manufacturer so far not selected. 

When the actual construction of the reactor begins, it will be neces- 
sary to place ownership of the reactor plant in a single entity, and 
for this purpose it is our intention to form a generating company. 
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The generating company will be a wholly owned subsidiary of the 
three power companies. 

It will be financed partly by the sale of bonds and partly by equity 
assigned to the generating company by the parent companies. The 
Florida power companies will execute contracts with the generating 
companies for the purchase of power which will guarantee sufficient 
income to service the bonds during their lifetime. 

The generating company will need to have an operating staff. It 
is our intention to supply the staff largely by assignment of person- 
nel from the parent companies. In this way, each company will 
gain the experience in the operation of a nuclear-energy plant which, 
of course, is one of the prime reasons why our companies wish to par- 
ticipate in the demonstration program. 

The proposal we have made in response to the Atomic Energy 
Commission’s third-round invitation contains a schedule of estimated 
expenditures to be made by the Florida nuc lear-power group and 
those which we are asking the Atomic Energy Commission to bear. 
I wish to emphasize that research and development expense cannot 
be accurately fixed in advance, and that, where only a preliminary 
design is available, construction and operating expense estimates are 
subject to considerable later correction. 

Therefore, the figures cited are given to you as our best estimates 
as of this time. They indicate the financial obligations we are pre- 
pared to face, but cannot be as meaningful as, for instance, a quota- 
tion on a turbogenerator unit. 

Expense to the Florida nuclear-power group is estimated as follows: 

— 
Program planning, conceptual and preliminary design ____..._-__~ $300, 000 
Research and development i ea ar beaten bi Gepige aes 300, 000 
Ingineering and construction of reactor. powerplant. eee 
__.... 40, 800, 000 

The proposal requests the Atomic Energy Commission to obligate 
the following: 


I A tt lalate d acne ____. $8, 300, 000 
PRE, TN ie ect ees biases samitiinanees siti fessn wakiisahnied,,, Ae 
rn JR SS 
This reactor contains features which we ‘ee are new and unique 
to the American program. Therefore, it can be expected that its 
performance after it has begun to operate will be improved by making 
improvements in fuel elements and in operational procedures. We 
deem it a vital matter to plan to take advantage of possibilities of 
improved performance, and we know there are examples of reactors 
which have, after startup, been improved enormously by such post- 
construction research and development. 

We propose, therefore, that the Florida nuclear-power group allo- 
cate $200,000 for such work and that the AEC plan for an allocation 
of $5 million. It should be understood that the results obtained 
from a postconstruction research and development program will be 
available to the AEC and to other utility groups. We believe, there- 
fore, that it is appropriate that our companies receive substantial 
assistance in this vital part of the program. 

In the invitation which the AEC issued for the third-round demon- 
stration reactors, it was indicated that, if the powerplant met condi- 
tions to be established by the AEC, they would consider a waiver of 
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the fuel-use charge and the loan of heavy water without charge for 
a period of 5 years. 

We have asked for a waiver of the fuel-use charge for 5 years which, 
under certain types of operation postulated, might amount to a maxi- 
mum of $21 million, and the loan of heavy water without charge 
which, if it is postulated to be a waiver of a 4-percent use charge, is 
estimated at a maximum of $5 million. 

Our companies have every intention of proceeding with this project, 
since we believe it promises ultimately a fuel cost which would be an 
improvement in our area, and we must assume that ultimately the 

‘apital cost of nuclear powerplants will begin to approach the capital 
cost of conventional plants. 

We cannot, of course, obligate ourselves to continue the project if 
the research and development work, as it progresses, indicates that the 
reactor is technically infeasible, or that the plant could not have the 
characteristics which have been set for it, or if it is found, when con- 
struction is to begin, that the capital cost is completely out of reason. 

We make the condition, therefore, that, if in the opinion of qualified 
engineers the plant is technically feasible and that if the cost estimate 
for the power made at the time that construction is initiated is not 
more than 11.5 mills per kilowatt-hour, we will proceed. 

Assuming that the fuel costs will be what has been set out earlier 
in this presentation, a power cost of 11.5 mills per kilowatt-hour 
means that the capital cost could be as much as $350 per kilowatt. 

We realize that the electric utility industry must obtain experience 
in the nuclear-power field, and we believe that these costs can be 
justified on that basis. 

I want to express my thanks and appreciation for the courtesy you 
have extended to us in heari ing this statement. 

Representative Horirietp. Thank you, gentlemen, for your state- 
ments. May I inquire about your financing? I notice on page 8 you 
said it will be financed partly by the : sale of bonds and partly by 
equity assigned to the gener: iting company by the parent company. 
Is that sale of bonds based on this newly formed corporation, or does 
it carry back in liability to the three parent companies ? 

Mr. Kinsman. No, sir. Those would be bonds of the generating 
company. 

Representative Horirretp. That is the new company / 

Mr. Kinsman. That is the new company. 

Representative Hotirtetp. And it would be dependent upon the 
earnings of that company for retirement, would it? 

Mr. Kinsman. Yes, sir. We contemplate, Mr. Chairman, that the 
generating company could probably issue a rather large percentage 
of bonds, : since its income would be guaranteed by the three parent 
companies through long-term contracts for the power output of the 
plant. 

Representative Horirretp. And that guaranty would be based upen 
the issuance of bonds against the ec apital plant investment, rather 
than upon the conv entional cost of power ¢ 

Mr. Kinsman. Yes, sir. 

Representative Horirretp. How would you absorb the differences 
bet ween the cost of your bonding and the power cost ? 

Mr. Kinsman. Maybe I misunderstood your question. 
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We have been told by some financial advisers that we could prob- 
ably finance this plant on the basis of 80 to 85 or perhaps 90 percent 
bonds, and the balance equity, which the 3 companies would put up, of 
course. 

Representative Horirretp. When you say equity, that is a cash 
contribution ¢ 

Mr. Kinsman. Yes; the difference between the amount of the bonds 
and the total. 

Representative Hoxirieip. So there would be 40 percent bonding 
and 60 percent equity ? 

Mr. Kinsman. No; I say about 80 and 20, or 85 and 15. In our 
proposal, we enclosed a copy of a letter from Merrill Lynch, Pierce, 
Fenner & Beane stating that in their opinion a rather large ratio of 
bonds could be sold for this project. 

This is a letter dated March 25, 1957, from Merrill Lynch, Pierce, 
Fenner & Beane, and it reads as follows, if I may quote it, Mr. 
Chairman. It is written to Mr. MacInnis. 

As you have inquired as to the feasibility of raising from private sources 
sufficient capital to construct a nuclear generating plant to cost in the neigh- 
borhood of $40 million, I understand that this generating plant will be owned 
and operated by the Tampa Electric Co., the Florida Power Corp. and the 
Florida Power & Light Co. 

I understand further that these three companies will enter into long-term 
purchase contracts with the proposed new generating company for the purchase 
of its entire output of electric energy. 

It is understood that the payments are to be sufficient to pay all expenses and 
taxes, as well as debt service requirements. Because of a strong financial 
standing of the three operating companies involved, it is our opinion that from 
85 percent to 90 percent of the total cost of the proposed new plant could be 
raised from private sources. 

This is signed for Merrill Lynch, Pierce, Fenned & Beane, by George 
Leness, partner. 

Chairman Durnam. What is the cost of conventional power in 
Florida today 

Mr. Kinsman. On a kilowatt basis, Mr. Durham ? 

Chairman DurHuam. Yes. 

Mr. Kinsman. We are building large units, over 100,000 kilowatts, 
currently, for in the neighborhood of $100 a kilowatt. That comes 
about because of the fact that our plants are all oil-fired, and also 
because of the fact that we build plants which are completely outdoors, 
not enclosed at all, or enclosed by very light enclosures. 

Representative Hoxtrieip. $100 per kilowatt capacity ? 

Mr. Kinsman, Yes, sir. 

Representative Horirme.p. That is the cheapest I have heard of. 

Mr. Krxsman. I think it is the cheapest in the country, sir. 

Representative Horirrm.p. That is because it is outdoors? 

Mr. Kinsman. We are going to big units. We are getting big 
enough now so that we are going to bigger units. 

Chairman Durnam. But your fuel costs are high ? 

Mr. Kinsman. Yes, sir. 

Representative Hortrretp. What are your present costs of fuel per 
kilowatt ? 

Mr. Kinsman. At the present time, oil is selling in the area, for the 
3 companies coming together, of about $2.75 a barrel, and we get in 
the neighborhood, with ‘the big units, of 600 kilowatt-hours per barrel, 
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which gives us about a 414-mill fuel cost. Oil has recently been over 
$3, and at that time the costs were over 5 mills, but it has sagged down 
a little. 

Chairman Durnam. It looks like you have a big job to do if you 
meet the requirements by 1962. You will have to double your capacity 
output of 2 million to 4 million. 

Mr. Kinsman. I can speak for my own company, Mr. Durham. We 
have under construction or on order over 1 million kilowatts of capac- 
ity, and the other companies’ programs are comparable. 

Chairman Durnam. I notice your estimate here, Dr. Zinn, and, as 
usual, you always have a very clear and understandable statement. 

In your cost-production analysis, it looks very favorable to me. I 
do not believe we have had a more favorable cost in the type of reactor 
you are building brought before us. I think that is the lowest that 
has been given to ) the committee, as I recall it. 

Representative Houirtetp. It certainly is. 

Chairman Durnam. You have an estimated cost of the chemical 
processing and also the plutonium of $12 and $30 per gram, and you 
get it down to a very low cost there, if you produce any plutonium 
out of it. 

Mr. Zinn. I would like to offer a word or two of explanation, sir, if 
I may. 

Chairman Duruam. Goright ahead. 

Mr. Zinn. First of all, we believe it is really true that the cheapest 
fuel you can put into a nuclear bey erplant is natural uranium. There 
are a number of reasons for this. I do not think I will go into them. 

If you can build a reactor which will run on natural uranium, you 
have your cheapest fuel. That cheapest fuel is mainly based on the 
fact that the burnup charge is small. 

Also, in these gas-cooled reactors, the specific power is not very high. 
In other words, you have a lot of fuel in the reactor. It means that 
the type of cladding you can use is rather simple and inexpensive. 
There is no corrosion problem between gas and the cladding. 

Kven if there is a little hole in the jac ‘ket, nothing serious happens. 
This leads to low cladding costs. It a these two things together that 
allow you to say that for a natural uranium gas- -cooled reactor you 

can anticipate low costs. 

The chemical processing, of course, is based on the figures which Mr. 
Holifield was mentioning this morning, which are the AK¢ ’ proposed 
figures. To what extent there is a subsidy in those figures, I do not 
know. All I do know is that if you do not want to take advantage of 
this subsidy with this type of reactor, you can have a fuel cost of 2.8 
bills per kilowatt hour and do no processing. 

Representative Houirtetp. If you do not take advantage of it / 

Mr. Zinn. All you do is put the uranium in the reactor, burn out a 
certain amount of energy, get out a certain amount of energy, dis- 
charge the fuel, and store it permanently, still in its jackets, with no 
proe essing. 

You have a higher cost than if you take advantage of the plutonium 
buy-back, but it is not terribly much higher. It is six-tenths of a mill 
higher. 

What you discharge from such a reactor is fairly highly depleted 
uranium. It does not have much value, so you do not try to recover 
the uranium. 
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Chairman Duruam. You could produce plutonium from this oper- 
ation, could you not ? 

Mr. Zinn. Yes, sir: in a reactor of this size you produce substantial 
amounts of plutonium. 

Mr. Ramey. How many kilograms would you estimate annually ? 

Mr. Zinn. How many kilograms per year? I would have to make a 
quick estimate. 

Mr. Ramey. You can provide that for the record. 

Mr. Zrnn. I will provide it for the record. I will have to do a little 
valeulating. 

Chairman Durnam. I notice also your level of temperatures is 
pretty high. 

Mr. Zinn. Well, the temperature we have set, Mr. Durham, for this 
reactor, is rather modest, 670° F., which is attainable with known 
materials. There are magnesium alloys which operate as jackets for 
the fuel elements, and this temperature is within their capability. 

We would like to use better materials for fuel jackets and raise the 
temperature, because if you raise the temperature the fuel cycle effi- 
ciency goes up, and, of course, you get more power for the same reac- 
tor, and that cheapens the power. 

Chairman Dvuruam. I notice you say you think further research 
work out to permit the ultimate operations to 900° to 1,000° F. 

Mr. Z1nn. I believe, sir, if one could develop a beryllium metal 
or beryllium alloy jacket, there is no reason why temperatures of 900° 
to 1,000° Fahrenheit are not possible for gas-cooled reactors. 

Such a material actually does not exist, ‘so we have based our plans 
cn something that does exist. 

Representative Hotrrrerp. Mr. Kinsman, follow me through this 
line of figures, please. 

As I understand, you requested preconstruction or perhaps I should 
say preoperation, research and development of $8,300,000. 

Mr. Kinsman. Yes, sir. That is in paragraph 30, page 9. 

Representative Hoiirirevp. And use of AEC facilities of $1 million ? 

Mr. Kinsman. Yes, sir. 

Representative Hortrietp. Waiver of fuel costs, $2,500,000 ? 

Mr. Kinsman. Yes, sir. 

Representative Houtrietp. I assume that is the natural uranium and 
the cladding and so forth of it, or is that just the natural uranium ¢ 

Mr. Zinn. No, sir. That use charge is just on the natural uranium. 
Since I supplied these figures to Mr. Kinsman, may I just say a word 
about that 2.5 million? That is a rounded figure to give the AEC an 
indication of the maximum it could be. If you just take the fuel 
charge in the reactor and calculate the use charge on its value, you get 
about $1,250,000. But now you must add to that the amount of 
uranium that is in the fabricating shop, the amount that is ready 
to go in the reactor, and so on, so we ‘rounded it off to 2.5 million, which 
I think is a high figure. 

Representative Hotirietp. You are asking for the loan of heavy wa- 
ter, for moderating purposes, I suppose, of $5 million. Do you pay 
for the consumption of that heavy water, or is there any appreciable 
consumption of it in the moderating / 

Mr. Zinn. First of all, there isn’t any consumption of the heavy 
water as such in the reactor. The operator must, of course, pay for 
lis losses, and in calculating the full cost we have made allowances for 





AUTHORIZING LEGISLATION 495 


losses of heavy water. But those are paid for by the operator and 
do not come into the waiver of fuel charge or of use charge. 

Representative Hotirretp. That adds up, as I figure it, to $16,800,- 
000 worth of assistance. 

Mr. Kinsman. That is correct. 

Representative Hoturretp. This does not include a post R. and D. 
contract which you mentioned. 

Mr. Kinsman. That is correct. 

Representative Hoiirimxp. So, if you have that, there would be an 
additional obligation on the part of the AEC. 

Mr. KINSMAN, Yes, sir. 

Representative Hoxirietp. Have you as yet anticipated how much 
that would be? 

Mr. Zinn. I could speak to that point, Mr. Holifield. 

It is pretty hard to estimate what you would do in the way of 
research on a plant that is not anywhere near being built at the 
moment. What we do know very well is that every large-scale re- 
actor 

Representative Hontrietp. It may not be near completion, but we 
have an item of many millions of dollars before us to pass on within 
the next week or two which pertains to it. 

Mr. Zinn. Yes, sir. I want to make a little statement that will help 
you to think about passing on that item. 

We do know that every large-scale reactor that has really been put 
into operation has been improved in its performance and rather 
materially by research and development in conjunction with its opera- 
tions. I think it would be a very poor thing to imagine building a new 
type of reactor and not making provision someplace for such improve- 
ment, 

[I would almost think that improvement is more important than 
other research. 

Representative Hoxirieip. I agree with you on the importance of it, 
but the question before the committee is whether that should be the 
quid pro quo for the $16,800,000, or whether it should be an additional 
expenditure on the part of the Government to obtain that operating 
R. and D. This also does not include any reprocessing charges of 
fuel because you believe that will be either neglible or unnecessary. 

Mr. Zinn. If I may answer that, sir, if the Government wants the 
plutonium, then reprocessing is necessary, and they will buy the 
plutonium at either $12 or $30 per gram, 

The processing charge which has been given by the AEC of $15,300 
per day is used to calculate what the net credit 1s for plutonium sale, 
You take the $12 per gram, you subtract what it costs to recover the 
plutonium, subtract what it’costs to turn the plutonium into metal, 
which is the form in which the Government wants it, and then the dif- 
ference is your credit. You will see here at $12 a gram the credit is 
about six-tenths of a mill. There are not any other figures to use for 
processing costs, so you really have to use those. 

Chairman Duriam. Doctor, we have to think in terms of plutonium 
somewhat. Was there any discussion or thought given between the 
group and AKC as to the production of plutonium in this plant? 

Mr. Zinn. Well, this plant has to be a substantial producer of pluto- 
nium. It cannot help itself. If you run it at all, it will make pluto- 
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nium. At the power level at which it operates, it makes a substantial 
amount, as does any uranium fueled reactor. 

Chairman Durnam. Have you computed the value of that pluto- 
nium in your costs of your kilowatts? 

Mr. Zinn. Yes. When you see 2.2 mills per kilowatt-hour with 

$12 plutonium, it means that the difference between the 2.2 and the 
2.8 is your net credit. 

Representative Hoxirietp. After processing ? 

Mr. Zinn. After you have paid for the processing and the Goy- 
ernment has paid you for the plutonium. 

Representative Honirierp. You are coming in on the third-round 
proposal. As I remember the announcement of the third-round pro- 
posal, it was to a certain extent retroactive to some of the provisions 
of other rounds. 

If under the third round you are given a postresearch and develop- 
ment operating contract, would this not constitute a precedent for 
both the Yankee and the PRDC coming in and asking for the same 
kind of a postconstruction contract ? 

Mr. Kinsman. I suppose that is possible. However, if they could 
come in in this round, having been qualified under a previous one, 
and kept whatever is a current basis, would it be logical for us to 
ask to go back under the previous rounds and pick up some of the 
things that they got that we are not getting ? 

Representative Horirietp. No; it would not be logical. I am ex 
ploring the possibilities of what might happen. We are setting a 
pattern here for a new industry. Of course one of the admonitions 
to the AEC has been that, in the setting of these price schedules and 
so forth, they should do it in a nondiscriminatory way. 

Mr. Ramey. This type of reactor that you are proposing, will it 
be of any help in the atoms for peace program or for foreign use, it 
being a natural uranium reactor ? 

Mr. Zinn. If I may answer that, Mr. Ramey, I think my view is 
well known on this point. If the only reactors which the United 
States has to offer in the foreign market are fueled with enriched 
uranium, we are missing out on a rather important point. I believe 
there are many countries which cannot afford to base all of their 
nuclear power on enriched uranitim imported from just a few pi 1ces. 

They will want to have access to the possible worldwide market for 
natural uranium. So as long as a natural uranium reactor is not in 
our portfolio, so to speak, of reactors, we are cutting out from our 
possible foreign market a considerable slice of opportunity. 1 think 
this is abundantly clear. 

Representative Houirieip. Mr. Cole? 

Representative Coir. I missed the earlier part of the statement. 
The Florida group, is it 2 profit corporation / 

Mr. Kinsman. We have not organized the corporation yet, Mr. 
Cole. That we contemplate doing after the research and develop 
ment program has proved out and we get into the 4 ‘tual construction 
of the plant. It would be what you might call, I think, a captive 
company—a generating company owned by the three Florida power 
companies in its entirety. 

tepresentative CoLe. The sponsoring corporation company will be 
a profit corporation, the stock of which is owned by the constituent 
companies / 
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Mr. KinsMAn. Yes, sir. 

I perhaps am getting a little ahead of myself there, Mr. Cole. We 
have really not done too much work on exac tly the legal end of it or 
the financial end of this, other than just the rough outline. 

Representative Corr. What I would like to know is what will be 
the status of any patents that may flow from this research and de- 
velopment effort / 

Mr. Kinsman. I do not know. 

Mr. Zinn. Well, I can answer. They belong to the Federal Gov- 
ernment. Iam sure this will be a condition of : any contract with the 
AKEC—that work paid for by their allocation of funds through re- 
search and development, and resulting in patents, would be AK( 
patents. 

Representative Coir. Your estimate of the cost of the reactor and 
powerplant of $40 million, is that just the reactor phase of the total 
generator ¢ 

Mr. Zinn. That is the total plant. 

Representative Cote. Including the generators as well as the re- 
actor. Can you break that down roughly as to what amount would 
represent the reactor part 4 

Can you give us an approximate figure? Would it be approxi- 
mately 30 million as against 10? 

Mr. Zinn. It is a little under $10 million for the generating plant 
and over $30 million for the reactor part. 

Representative Cote. How does this concept differ, if it does differ, 
with the reactor concept which you, as consultant and advisor to the 
committee last year, recommended the Government might be justified 
in undertaking / 

Mr. Zinn. If you will recall, Mr. Cole, I think I mentioned five dif- 
ferent types of reactors which 1 thought could be undertaken if the 
Government was of the mind to accelerate its program. I will not 
repeat them all here, but a natural uranium reactor was definitely one 
of them. 

I also mentioned that the tube type of reactor, instead of concen- 
trating on pressure-vessel reactors, and I also mentioned the fact 
that I thought too many of our ee were tied to water. 

Water gives you a limitation on temperature and, therefore, a 
limitation on efficiency. So to some extent this reactor meets several 
of the points which I mentioned at that time. 

Representative Coir. Is this the only reactor proposed which con- 
tains the natural uranium concept ? 

Mr. Zinn. As far as I know, under the third round, there has been 
no other proposal, or under any round—not proposal for a natural 
uranium reactor. 

Representative Corr. That is what I thought. I simply wanted to 
have the thought verified. 

Are you confident that you will be able to complete the project by 
1962 ¢ 

Mr. Zinn. I was more confident last January. Time is going by. 
There is some rather important research and development that we 
have to get on with, because you cannot build a reactor until you are 
convinced that you have a workable pressure tube. Some work has 
been done in other parts of the AEC program on pressure tubes. That 
is very helpful. But there are also some experiments that are very 
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necessary and which must be done before you know that you have a 
practical device. 

Representative Corr. Do you have any reason to believe that this 
natural-uranium concept could be prosecuted with greater vigor if it 
were done by the Commission as a Government project rather ‘than by 
your group ¢ 

Mr. Zinn. I can only speak about ourselves. I am sure that we 
would go at it with a great deal of vigor. 

Representative Cour. The same degree and amount of research 
would have.to be done no matter who sponsors it, whether the Govern- 
ment, the Commission, or the Florida group; would it not ? 

Mr. Zinn. There is no question at all about that, Mr. Cole. We 
have carefully considered the research that is necessary, and some 
of it is much more urgent than other, of course. 

This urgent part of the research program, or the part that really 
must be done, would be the same no matter who does it. 

Representative Cote. Can you see any basis for arguing that the 
Government could do this quicker and better than your group! 

Mr. Zinn. I can concede that other people might do it better than 
wecould. Idothis reluctantly. 

Representative Coir. That is a startling concession to hear coming 
from you, Dr. Zinn. Would you care to identify those people who 
‘an do it better than you and your group ¢ 

Mr. Zinn. I would like not to. 

Representative Corr. I will accept your statement out of a full 
knowledge of your characteristic modesty. It is based on your mod- 
esty, I believe, rather than actual provable fact. 

Mr. Zinn. Thank you. 

Representative Horirietp. The Chair will call a recess for a while. 

( Brief recess. ) 

Representative Houirretp. The committee will be in order. 

Dr. Zinn and Mr. Kinsman, will you please come to the table for 
just a moment ? 

I failed to ask one question in regard to your plans for taking out 
liability insurance. 

If you are prepared to give an answer to that question, you can give 
it at this time, or if you would like to think it over and write us a 
letter as an appendix to your testimony we would accept the letter in 
lieu of a present statement. 

Representative Cote. Mr. Chairman, if Dr. Zinn is not informed 
about the indemnity aspects of the project, perhaps Mr. Kinsman 
would like to answer. 

Mr. Krysman. I think Dr. Zinn is pretty well informed in all of 
these things. 

Mr. Zinn. I was going to say that I think since we really did not 
come prepared to talk about the insurance, we would prefer to read 
the bills pending before the Congress and then send in our answer by 
letter. 

Representative Hotirrmeip. That will be acceptable. I have not 
asked that question of others, but I have instructed the staff to send 
them a letter on this, and to add their reply to their statements. 

You might want to review the bill and consult with the AEC on 
that. 
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By way of background, where do you plan to locate this reactor? 

Mr. Kinsman. It will be located in Florida. It is rather a sparsely 
settled area. 

Representative Hoiirretp. What is the closest town ? 

Mr. Kinsman. I don’t know the closest town, but I can give you 
the concentration of population, because that is in our proposal, and 
which I think would be interesting information. 

On the contemplated site, within the radius of three-fourths of a 
mile there are no people. Within the radius of 1 mile, there are 5 
people. Within a radius of 5 miles, there are less than 1, 000 people. 

Representative Houirietp. And what is the closest city ? 

Mr. Kinsman. I don’t know. Maybe Mr. MacInnis can tell. 

Do you know what the closest city is, Mr. MacInnis? 

Mr. MacInnis. My name is W. C. MacInnis. 

I would prefer to delete the name of any town, if I could, because 
we are being pestered regularly by real estate people. 

Repr esentative Honirretp. You do not have to answer. I do not 
want to put you to a disadvantage, but if you care to give us some 
information in your letter on the population within an area of, let 
us say, 100 miles, if you have that computed, you can give it to us, 
and if you wish to designate an area to be held in confidence by the 
committee because of the negotiation for your site, we will respect that. 

Mr. MacInnis. It would be a lot easier for us to do that. Thank 
you. 

Representative Cotr. I would judge from the description that Mr. 
Kinsman has given that it must be located in the Everglades. 

Mr. MacInnis. Let me say what we say to our local people who are 
very anxious to find it. It is within an area that is relatively close to 
the transmission lines of all 3 companies. That gives a pretty wide 
field. 

Representative Horirieip. I believe that gives quite wide latitude 
and territory. 

Mr. MacInnis. Yes, sir. 

Representative Horirrep. Before you gentlemen leave, allow me 
to express, for the balance of the committee as well as myself, our 
appreciation for the testimony you have given us today. It has helped 
us in our understanding. 

Representative Coie. I would like to ask Mr. Kinsman, since he 
represents the operating group, a question with respect to indemnity. 

Is it your intention to proceed with construction and operation of 
the reactor without indemnity legislation having been enacted ? 

Mr. Kinsman. No, sir. That was one of the conditions in our pro- 
posals to the Commission, that satisfactory liability insurance or in- 
demnity provisions would be available. 

Representative Corr. Thank you. 

Have you estimated the cost of the indemnity insurance in this 
project ? 

Mr. Zinn. I have it, Mr. Cole. If you use some of the figures that 
had been given for other reactors, and one does not know if they would 
apply to this reactor, then it amounts to between .1 and .2 mills per 
kilowatt hour operating cost. 

Representative Corr. That includes the cost of the private insur- 
ance as well as the cost of the Government protection ? 
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Mr. Zinn. I don’t know the schedule for the Government protection, 
sir. I assume it is the same sort of figure. 

Representative Hontrietp. It is a nominal figure. It is not the 
same as the private insurance. 

Mr. Zinn. Private insurance is for, say, $50 million, and the Gov- 
ernment insurance was supposed to be 100 or 500, something like that. 
So if the actual premium is about the same, the rate, of course, is 
lower, 

Mr. Ramey. The fee for the Government insurance is $30 per year 
per 1,000 kilowatts of thermal energy capacity for the facilities 
licensed under section 103. The Commission could lower that for sec- 
tion 104 licenses. 

Representative Cote. What is your eri . capacity ¢ 

Mr. Zinn. The thermal capacity of this plant is about 670. 

Representative Coir. 6707 

Mr. Zinn. 670,000 kilowatts. 

Representative Coir. So it would be 670 times $30. 

Mr. Zinn. Yes. 

Representative Hoxtrrecp. It is about $20,000 if you took the full 
500 million of Government insurance. However, at the rates given 
to us for the 50 million by private insurance groups, it totaled 
$250,000 for the 50 million from private insurance, starting 4 
around $25,000 for the first $1 million, and an additional coverage on 
graduated scale. This was for a specific ty pe of reactor. 

So if you bought 50 million from the private people, it would cost 
you $250,000, and if you bought another 500 million it would cost 
you 520,000. 

Representative Corr. They do not have any choice whether they 
buy the Government protection. ‘Fhey would get that any they have 
to pay. There is no discretionary amount. 

Mr. Zinn. I think the only discretionary thing that I have noticed 
is that the premium to be paid on private insurance is determined 
by the type of a plant and its location. On both of these scores, I 
believe the Florida nuclear power reactor might come out pretty 
well, It has a good location, and I think the plant might turn out to 
be pretty good with respect to safety. 

Representative Hontrienp. Your type of plant operates at a low 
heat level, I believe, or comparatively low. 

Mr. Zinn. Yes, sir. 

Representative Horirievp. It is about 450 degrees / 

Mr. Zinn. No. It is 670° F. 

Representative Horrrrecp. 670 degrees. How does that conform 
with the high pressure of the latest type of conventional boilers? 

Mr. Zinn. It is still on the low side, sir. You would have to get 
around 900° F. before you could begin to make steam that is com- 
parable to present-day plants, starting at around 1,200 pounds per 
square inch with 200° or 300° F. superheat. That is the trouble 
with the competition, it is so good. The conventional plants are 
really very good and efficient things. 

Representative Horirmetp. There is no way of you stepping up 
your heat level through afterburners or superheaters, is there, in an 
economical way ¢ 

Mr. Zinn. An oil-fired superheater is being used on certain water 
reactors, and it makes some sense there. It would not make any sense 
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at all on a gas-cooled reactor, where you already have a lot of super- 
heat. You use the gas to make superheat, so you do not need a 
superheater. No, I am afraid the only solution to the problem is to 
qritseste gas at a higher temperature. This is a materials problem. 

ou have to have materials that can stand up and which can be put 
into a reactor. 

Representative Horirretp. And that is part of your research and 
alevelopment / 

Mr.-Zinn. Yes, sir. 

Representative Honirienp, Mr, Ramey / 

Mr. Ramey. Are there any other types of gas-cooled reactors that 
might be : apprept iate for development ? 

Mr. Zinn. There is the classical one, the Calder Hall reactor. 
What we are seeking in the design we propose here is to remove the 
principal limitation to the Calder Hall reactor. 

The Calder Hall reactors in their best version have pressure ves- 
sels that are 67 feet in diameter, and this is quite a large construc- 
tion. Yet they operate only at a pressure of 130 pounds. per square 
inch. If it can be done, the pressure tube enables you to go to much 
higher pressures and you do not face the problem of building this 
terrific vessel. Higher pressures in the gas-cooled reactor enables 
you to get higher power density in the fuel and, therefore, you can 
improve its performance. 

What we are suggesting here is a way to avoid the most serious 
limitation in the Calder Hall reactor, which is its pressure vessel. 

Representative rior irieLp. Dr. Zinn, may I go far afield and ask 
you-this question: Have you read about this reactor that, as I under- 
stand, was a matter of interest with Alcoa Co. and also some gen- 
eral firms, which will rely on some type of tubular upright container 
filled with pelletized fuel elements ? 

Mr. Zinn. Yes, sir, I believe I am quite familiar with that re- 
actor. 

Representative Honiriep. Would you care to express an opinion 
on the probability of that type of a reactor? 

Mr. Zinn. I will make one comment which I think is helpful. 
1 think a gas-cooled reactor has a good competitive chance on cost if 
you don’t make the pressurized gas circuit radioactive. In the Calder 
Hall reactors, the gas is circulated through heat exchanges. The 
large pipes outside the reactor carry gas, but the gas is not radioactive. 
In order to keep it from being radioactive, you must have a jacket 
on the fuel which is impervious to fission products and the gases 
associated with fission products. The only jackets we know at the 
moment which do this are metallic. If you go to the pellitized re- 
actor, we don’t know of any pellet that can operate under the con- 
ditions specified, which could have a metallic jacket. 

In other words, we don’t have any way that I know of of having 
an impervious jacket. Therefore, the gas cireuit will be highly radio- 
active. It is my thesis that the cost of a powerplant is greatly deter- 
mined by the extent of the radioactivity of the circulating system. 

The pelletized reactor and gas system, although tee hnic: illy prac- 
tical, should not be compared directly with a circulating gas reactor 
in which the gas is not radioactive. They are not the same thing. 
The one we are proposing has the limitation that the cireuit should 
not be radioactive. 
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It makes a big difference in the concept of the design of the re- 
actor. 

I would actually like to see each one of them tried. 

Representative Hoxirreip. You say that there are certain techni- 
cal difficulties, which make that one more difficult than the type you 
are planning? 

Mr. Zinn. I have no question about that, sir. I believe so. 

Representative Cote. Mr. Chairman, I would like to ask Dr. Zinn 
to comment on the extent to which the 7-year period for the guaran- 
tee of the purchase of the material produced is an inducement to 
companies to go into the field, or if it is a limitation. 

Mr. Zinn. Well, if you give me the freedom to comment, Mr. Cole 
and Mr. Chairman, I will take it. 

The action of the Atomic Energy Commission—— 

Representative Corte. Let me first say I hoped that. you would 
respond in your individual capacity and not as a representative of the 
Florida group. 

Mr. Zinn. Yes, sir. This is in my individual capacity. 

When the Atomic Energy Commission announced its increase in 
pr ice from $12 to $30, I am afraid what it did was confuse everyone 
in the civilian-power field, because it was realized right away that 
very few reactors would produce much plutonium before 1963, and 
we know that period was limited by the 7 years. 

So the supposition is that the high price, the $30, will extend for 
some time beyond 1963. If that “supposition is really true, then 
those people who are planning, let us say, thorium reactors are tak- 
ing a terrific disadvantage. They are losing considerable money by 
not having uranium in ‘their reactor and selling the plutonium to 
the Government. 

But they do not know about changing from one form to another, 
because they will barely have the reactors built by 1963. 

So it has confused the issue rather consider: ably, and it would be 
very helpful if one had any idea that this $30 price would go on for 
some years after 1963. If it did, then I would hazard a guess that 
those people who are planning to use enriched uranium and thorium 
as the fuel would really find themselves switching to uranium, be- 
cause it makes a big money difference to them. 

Now, as far as I know, and as far as I can figure out, the enriched 
uranium-thorium fuel cycle—is just as good, every bit, as the 
slightly enriched uranium cycle, at the $12 price for plutonium and 
the $15 price for U-233. But when you jack the price of plutonium 
up to $30, then there is not really a comparison any more. And 
right now, you just do not know what to do, because there will not 
be 1 very much plutonium produced in the civilian program by 1963. 

Representative Coe. My _question was more to the reasonableness 
over that period of time of 7 years, whether it is a reasonable period, 
sufficiently long to induce the power companies to get into the business, 
or whether it is a limiting factor, and the price should be $10 or $15. 

Mr. Zinn. Mr. Cole, if the period were 7 years after the startup of 
the reactor, then it would be a very considerable financial help and 
would help the power companies over that initial period when inevi- 
tably some of their costs will be high. Even their fuel fabrication 
costs will be higher then than they will be later on. But the trouble 
is that when you start the 7 years now, and the plants are only starting 
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under construction now, the first of them will be running, say, in 1960, 
and they see such a short period in which they could take advantage 
of this higher price that it does not enter into their computations very 
much. And it is a matter of guessing, now. People say, “Should 
we guess that plutonium prices stay up for another 4 or 5 years?” 
Well, I do not know how to advise them. 

Representative Cone. I judge that you think it would be helpful 
to have that period extended from 7 years to 10—10 years from the 
beginning of the construction / 

Mr. Zinn. Well, 10 years from, say, now, when the announcement 
will be made. Yes, that would be helpful. It would have an influence 
on the kind of fuel people plan on putting into their reactors, no ques- 
tion about it. 

Representative Coir. And if the 10-year period were authorized, 
that would tend to persuade people to go into natural uranium use / 

Mr. Zinn. No, not necessarily. Because a slightly enriched uranium 
reactor per kilowattt-hour of power produced can make just about the 
same amount of plutonium. It would favor the natural uranium, the 
slightly enriched uranium reactors, and would discourage people from 
building the fully enriched uranium-thorium reactors. Because there 
has not been any mention made about increasing the price for uranium 
233, which remains at its old figure of $15 per gram. 

Representative Cote. Thank you. 

Representative Hourrreip. Thank you very much gentlemen. 

(A letter from Mr. MacInnes, supplementing his testimony, fol- 
lows :) 

Tampa Evecrric Co., 
Tampa, Fla., June 28, 1957. 
Mr. JAMES T. RAMEY, 
Eerecutive Director, 
Joint Committee on Atomic Energy, Washington, D.C. 

Dear Mr. Ramey: During the testimony of the Florida Nuclear Power Group 
on June 25, 1957, certain questions were asked by members of the Joint Con- 
gressional Subcommittee or by you which our representatives requested the 
right to answer later. This letter contains our answers. 

There were three questions of this nature. First, “How much plutonium is 
produced per year by the proposed reactor?” ; second, “What insurance rates are 
expected for liability insurance’’; and third, “What is the proposed location 
of the plant?” 

1. As the reactor design stands now, the fuel is left in the reactor until loss 
of reactivity forces its removal. This assumes that radiation damage effects 
and corrosion of the fuel elements will not interrupt the exposure earlier. It is 
felt that both radiation damage and corrosion are well enough in hand so that 
there is a fair probability that it will be reactivity which limits the exposure. 
On this assumption, the reactor produces 92.5 kilograms of plutonium per year 
having a large plutonium-240 content and therefore will have a value close to 
the minimum set by the AEC, namely, $30 per gram until 1963, and, ultimately 
$12 per gram. 

The reactor, of course, can be operated in such a way as to produce more and 
higher grade plutonium each year. No attempt has been made to study the 
reactor from the point of view of obtaining the maximum income from plutonium 
sale. In our view, the reactor is a producer of electrical power and any plu- 
tonium produced is a byproduct. Therefore, our greatest interest is in that 
method of operation which, in the long run, can be expected to obtain. This is 
why we have also considered the operation of the reactor without any chemical 
processing of the fuel after discharge, and with no credit for the plutonium 
produced. 

2. With respect to insurance on the plant, it would be our intention to obtain 
liability insurance to the maximum amount available from private sources. At 
present, this is $60 million. The premium to be paid on such insurance is not 
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known until the insurance underwriter has studied the detailed design of the 
reactor and its location. We believe that the location we have in mind will 
qualify as a “sparsely populated rural area,” and therefore on this count we 
would hope for a favorable premium. It is too early to make a judgment as 
to the inherent safety of the reactor, but because of the long neutron lifetime 
of a heavy water-moderated reactor, because the coolant is nonradioactive, and 
because the specific power of the reactor is relatively low, we have some expec- 
tation that the safety situation will be relatively good. We think, therefore, 
that the annual premium for $50 million of insurance—which has been published 
for the Yankee Atomic Electric Co.—would be characteristic of what we might 
expect. 

We have made the condition that the construction of the reactor is dependent 
upon the availability of a Federal program for indemnification and limitation of 
liability, such as is included in the bill now before the Congress. According to 
this bill, a fee of $30 per year per thousand kilowatts of thermal capacity will 
be required. These two premium estimates, together—add 0.158 mills per kilo- 
watt-hour to the power cost. While we think this figure is high, it is acceptable 

3. Because the site for this proposed plant has not been purchased, but is 
under negotiation—we are reluctant to specify its location. It must be so 
located that the distribution of power to the systems of the three companies is 
feasible and does not require the construction of expensive, additional transmis- 
sion facilities. Adequate water for condenser cooling, of course, must be avail- 
able. The proposed location is one in which no large cities are located within 
25 miles and the immediate area surrounding the proposed location is sparsely 
populated, as was indicated by the figures given during our testimony. We have 
every confidence that the proposed site will be satisfactory in all respects. 

Yours very truly, 
W. C. MAcINNES 
Chairman, Florida Nuclear Power Group. 


Representative Hontrietp. Our next witnesses are representatives 
from the Northern States Power Co. and the Allis-Chalmers Manu- 
facturing Co. 

Will you gentlemen please come forward and introduce yourselves 
to the committee / 


STATEMENT OF EARL EWALD, VICE PRESIDENT IN CHARGE OF 
OPERATIONS, NORTHERN STATES POWER CO., MINNEAPOLIS, 
MINN. 


Mr. Ewaup. My name is Earl Ewald. I am vice president in 
charge of operations of Northern States Power Co., 15 South Fifth 
Street, Minneapolis, Minn. 

With me is Mr. Roy Casper, of Allis-Chalmers, who will make a 
statement following mine. 

Northern States Power Co., hereinafter referred to as NSP, is an 
operating public utility company furnishing various services in cen- 
tral and southern Minnesota, including the cities of Minneapolis and 

Paul, west central Wisconsin, and parts of North and South 
Dakota. Electric service is furnished in 529 communities. The 
service area embraces about one-half of the people in Minnesota, one- 
fifth the people in North Dakota, and one-tenth the people in South 
Dakota and Wisconsin. Approximately 2 million people live in the 
service area. The total generating capability of the system, as of 
December 31, 1956, was 1.475.965 kilowatts. The system load is ex- 
panding steadily, doubling about every 10 years. Our construction 
program inv olves the expenditure of about $40 million to $50 million 
per year for new plant and facilities. Our gross annual revenue for 
the calendar year 1956 was approximately $139 million. 
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NSP, in collaboration with Allis-Chalmers Manufacturing Co., pro- 
poses to build a 66-megawatt powerplant using a boiling water reactor 
of advanced design. The plant is scheduled to go into operation prior 
to June 30, 1962. Ten other utility companies will contribute to re- 
search and development costs. 

Our objective in undertaking this project is to contribute to the 
step-by-step development of the boiling water reactor as an energy 
source for the production of electric power. The need for this de- 
velopment is dictated by the prospect of continued rapid growth in 
the requirements of our customers for electric supply in the face of 
diminishing supplies of fossil fuels and the resulting inevitable rise 
in the cost of energy obtained from fossil fuels. The introduction of 
controlled recirculation and other features in our basic design con- 
cept, which will be described in a following statement by representa- 
tives of Allis-Chalmers, are expected to produce a significant im- 
provement in the overall economics of the boiling water reactor 
concept. The construction cost and the initial operating costs of this 
project will both be high. It is our expectation, however, that fol- 
lowing the construction of this developmental plant, it will be possible 
to construct a subsequent plant which will produce power at an over- 
all cost commensurate with a comparable coal-burning plant. It is 
the expectation also that after a period of experimental operation the 
operating costs of this project will be reduced. 

We estimate that the overall cost of the project, including excess op- 
erating expenses during the initial 5 years of experimental operation, 
will aggregate about $29.8 million. This includes an allowance of $1 
million for fuel-use charge for which we are requesting a waiver. 

The 10 associated utilities and NSP have organized a nonprofit 
corporation, Central Utilities Atomic Power Associates (CUAPA) 
for the purpose of underwriting a portion of the research and de- 
velopment cost. 

The membership in addition to NSP is as follows: Central Electric 
& Gas Co., Lincoln, Nebr.; Interstate Power Co., Dubuque, Iowa; 
lowa Power & Light Co., Des Moines, Iowa; Iowa Southern Utilities 
Co., Centerville, lowa; Madison Gas & Electric Co., Madison, Wis.; 
Mississippi Valley Public Service Co., Winona, Minn.; Northwestern 
Public Service Co., Huron, S. Dak.; Otter Tail Power Co., Fergus 
Falls, Minn.; St. Joseph Light & Power Co., St. Joseph, Mo.; Wis- 
consin Public Service Co., Milwaukee, Wis. 

The proposed powerplant wil be owned and operated exclusively by 
NSP and wil be situated on the NSP power system. The associated 
utilities in CUAPA, exclusive of NSP, will contribute a fixed sum, 
approximately $4,650,000, toward the research and development costs 
of the project. This corporation will provide a means of dissemi- 
nating information to the participants and enable their employees to 
gain knowledge and experience in this field. 

Allis-Chalmers has contracted with NSP to construct the complete 
project at a price of $20 million, exclusive of fuel elements and cer- 
tain other items of cost such as land. The price is subject to escala- 
tion, The fuel elements and certain associated items will be furnished 
by Allis-Chalmers at cost. 

In the proposal to the AEC, which was submitted under the third 
invitation to participate in the power demonstration reactor program, 
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research and development assistance is requested in the aggregate 
amount of $7 million. This includes $1 million allowance for waiver 
of fuel-use charge, $500,000 allowance for services to be performed by 
AEC staff and Taboratori ies and $5,500,000 of funds for research and 
development. 

The requested assistance from AEC is based on reimbursement for 
allowable research and development costs up to a fixed ceiling amount. 

NSP will obtain its portion of the funds necessary for this project 
from the normal sources of its capital expenditures and operating ex- 
penses. NSP would expect to capitalize an amount substantially 
comparable with the cost of conventional facilities of similar size and 
location on its system. The additional expenses, including any excess 
operating costs would be included in operating expenses. 

The proposal to the AEC was submitted on May 15, 1957. The 
Power Demonstration Reactor Selection Board has examined the pro- 
posal and we have held a subsequent clarification meeting with them. 
We believe that the Selection Board is in possession of complete infor- 
mation for its present requirements. 

NSP and Allis-Chalmers are proceeding, under our contract, with 
engineering designs and research work. It is planned to proceed with 
construction of the project subject only to: 

(a) Obtaining the necessary adequate insurance and indemnifica- 
tion against nuclear energy hazards. 

(6) The receipt by NSP and member companies in CUAPA of 
rulings from State and Federal regulatory bodies and taxing authori- 
ties permitting the deduction of their payments for research and 
development as operating expenses. 

(c) AEC entering into a contract with NSP consistent with the 
provisions of our proposal. 

(7) Final authorization by the NSP board of directors. 

Adherence to our schedule for completion of the project prior to 
June 30, 1962, depends upon our being able to obtain all the necessary 
clearances as expeditiously as possible. 

Representative Hoxitrimeip. Thank you, sir. Your total expenses 
then for research and development and other costs from the AEC are 
$7 million? 

Mr. Ewavp. That is correct, sir. 

Representative Houirrip. You have not requested, nor do you con- 
template asking for any posteonstruction research and development 

Mr. Ewan. There is included in that $7 million total req juest an 
amount of $500,000, which is earmarked for postoperation research 
and development. 

Representative Hoiirrecp. All right. 

Now we will hear from Mr. Casper. 


STATEMENT OF R. M. CASPER, GENERAL MANAGER, NUCLEAR 
POWER DIVISION, ALLIS-CHALMERS MANUFACTURING CO. 


Mr. Casper. I am R. M. Casper, general manager, nuclear power 
division, ce Sibi gb Manufacturing Co. 

I have with me Mr. C. B. Graham, chief engineer of the nuclear 
power division of our company. 

For over 50 years, Allis-Chalmers has been a significant force in 
the research, development, and manufacture of equipment for the 
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generation, transmission, and distribution of electric power. We have, 
therefore, a natural interest in the utilization of atomic energy in 
the production of power. The broad experience of our people has 
enabled them to perceive the magnitude of the potential of atomic 
energy for power, and of the problems to be overcome. For some time 
we have studied the various types of reactors. 

The boiling-water reactor has captured our interest. The experi- 
ence gained in our participation in the work of Argonne National 
Laboratory in the construction of the 5,000-electrical-kilowatt experi- 
mental boiling-water reactor (EBWR), and its successful operation 
for about 5 months, has given us substantial grounds for increased 
confidence in the potential of an advanced boiling reactor for com- 
petitive electric power. 

The inherent safety, simplicity and overall ease of operation and 
maintenance make this reactor most attractive for further advance- 
inent and improvement. 

The reactor proposed for the Northern States 66,000-kilowatt plant 
is an advanced boiling-water type, designated as controlled recircula- 
tion boiling reactor (CRBR). 

Large-volume recirculation of the light-water coolant moderator 
within the reactor vessel by means of pumps permits operation at 
greatly increased power density, thereby reducing the relative size 
and cost of the reactor. Stated more simply, we are getting more 
power out of a given size of reactor. 

The recirculation pumps are driven by variable-speed motors, 
thereby providing a new and additional means for control of reactor 
power level through adjustment of rate of water circulation. This 
concept will allow the steam fraction in the core to be kept approxi- 
mately constant for varying power loads. Control rods will not have 
to be moved to change power, and the continuous bypass of steam to 
the condenser may be eliminated. 

Saturated steam is generated in the reactor at 600 p.s. i. g. (489° F.). 
In order to produce standard steam conditions for the turbine with 
an improved plant efficiency, and to eliminate certain problems asso- 
ciated with operation of turbines with saturated steam, a conventional 
fuel-fired superheater will raise the temperature of the steam to 825° F, 

The superheated steam will be conducted directly into the turbine, 
making this a simple open cycle, similar to a conventional thermal 
power station. 

The possible use of a nuclear-fired superheater is under study, and, 
if found feasible, will constitute another advance in the art. It is 
anticipated that future reactors may be designed which will produce 
steam at temperates and pressures comparable with today’s ad vanced 
conventional plants. 

An improved high-performance, reliable fuel element will be devel- 
oped to meet the requirements of economy, heat transfer, ease of fabri- 
cation and oe corrosion resistance, and to prevent escape 
of fission products. 

Accomplishment of the objectives for this reactor appears reasonable 
when we consider that much of the technology already developed in 
connection with boiling-water and pressurized-water reactors can be 
used as steppingstones to further advancement. The greater progress 
made in conventional thermal power stations since water was first 
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boiled to drive steam turbines sets a pattern which points the way to 
orderly step-by-step advancement in the use of nuclear energy. 

Allis-Chalmers has contracted with Pioneer Service & Engineering 
Co. as architect-engineer for the project. This company and its pred- 
ecessors have had over 55 years’ experience in working closely with 
utilities in the electric power field. Pioneer has been also engaged 
for some 5 years in appraising the different reactor concepts and study- 
ing their related developments in the field of atomic power. 

We have carefully scheduled the work required for this project to 
meet the objective of the third-round invitation to have the plant in 
operation by June 30, 1962. We are proceeding, under our contract 
with Northern States Power, with engineering designs, research, and 
development. 

I should like to endorse Mr. Ewald’s statement regarding the sched- 
ule for the completion of the project by urging that the necessary 
approvals and clearances be expedited in order that we may get on 
with the project. 

Thank you, Mr. Chairman. 

Representative Ho.iriretp. Thank you, Mr. Casper. 

How far are you along in your negotiations with the AEC ? 

Mr. Ewan. As I indicated, we submitted our proposal on May 15, 
and then we had a subsequent clarification meeting and answered the 
questions of the review board, and we are now awaiting action as a 
result of that. We have not yet begun contract negotiations. 

Representative Horirrenp. Did you give, in your statement, the 
total amount you believe this will cost you for your plant? I notice 
you had a figure of $29.8 million, which includes 5 years of experi- 
mental operation. 

Mr. Ewan. It includes the excess costs related to that experimental 
operation; yes. I think the answer to your question is that the con 
struction phase is expected to cost approximately $25 million. 

Representative Honirietp. Have you arranged for a firm contract 
with the AEC for your reprocessing, or are you accepting the sched 
uled amount for the reprocessing ¢ 

Mr. Ewaxp. We have based our preliminary estimates on that 
amount. 

Representative Hourrrenp. And your group of companies will have 
no trouble financing this? You are able to finance this by contribu- 
tions or the issuance of bonds? What is your method ? 

Mr. Ewan. The contributions of the associated utility companies 
are a fixed amount, and that will presumably be charged as operating 
expenses by them. NSP, who will own and operate the plant, will 
contribute a substantial amount of the capital funds necessary to 
build it, and that will come from our normal sources of capital funds. 

Representative Horitrietp. And you contemplate the complete 
amount will be charged off in the operating structures of your various 
companies / 

Mr. Ewarp. The amount contributed to research and development 
by the companies other than Northern States Power will be charged 
off as operating expenses. 

Northern States Power anticipates that it will capitalize an amount 
approximately equal to the cost of a conventional powerplant of that 
size, and the rest of the costs will probably be charged off as an 
operating expense. 
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Representative Hotirievp, Northern States is a separate corpora- 
tion which will sell its steam at the conventional price, then, to the 
other particip: ee. is that right 

Mr. Ewacp. I do not think I have made myself clear, Mr. Holi- 
field. 

Northern States Power is an operating utility company, and we are 
going to own and operate this powerplant. 

Representative Houtrievp. | see. 

Mr. Ewaip. We are receiving this assistance from these assoviated 
companies for research and development as a contribution to the 
project. But our company will construct, own, and operate the plant. 

Representative Hourrretp. That is about the same kind of arrange- 
ment as Commonwealth Edison has. 

Mr. Ewan. Yes, it is. 

Representative Horirrerp. Have you considered the insurance 
phase of this problem ¢ 

Mr. Ewan. Yes, we have, and we have been proceeding on the as- 
sumption that we would purchase the maximum amount available 
from private insurance carriers, and we have been assuming that the 
legislation would be enacted providing the necessary excess coverage. 

‘Re »presentative Honmrecp. And have you figured that in your est i- 
mated costs of your kilowatts 

Mr. Ewaup. Yes, we have, 

Representative Hour tp. And what do you expect to produce these 
additional watts for in this type of reactor ¢ 

Mr. Ewan. Well, the operating expenses that we have estimated 
in our ; proposal—this 1 is exclusive of fixed charges on capital—range 
from 7.35 mills the first ‘ted down to 5.18 mills, average, during the 
first 5 years, and we indicate an estimate of 4.64 mills. per kilowatt- 
hour for the operation after the 2 5-year experimental period. 

Representative eas How does this compare with conven- 
tional costs in your ar 

Mr. Ewatp. The ite in our area vary. Out in the western por- 
tions of our system, where this plant is ‘expected to be located, our 
costs are in the order of 414 mills. So it is slightly above the com- 
parable costs. 

Representative Cote. Speaking of the total cost, or just the capital 
cost ¢ 

Mr. Ewaup. This is purely operating expense I am talking of, ex- 
clusive of capital charges. 

Representative Coir. Exclusive / 

Mr. Ewarp. Yes, sir. 

Representative Horirrenp. Fuel and operating costs, then, without 
capital. 

Mr. Ewarp. Yes, sir. 

Representative Corr. What would it be if you did include the capital 
costs ? 

Mr. Ewavp. If you eliminate from consideration the research and 
development expenses, the estimate would run 8 to 9 mills total cost 
of power. If you were to exclude all of the costs, research and devel- 
opment, and so on, it would run 12 to 15 mills, total cost of power, 
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Representative Hoxirrerp. Thank you very much, gentlemen, for 
your presentations. 

Mr. Ewaup. You are very welcome. We have been pleased to be 
able to come down and help you. 

Representative Ho.rrietp. The committee is adjourned. 

(Whereupon, at 4:50 p. m., the hearing was adjourned, subject to 
the call of the Chair.) 
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WEDNESDAY, JUNE 26, 1957 


CONGRESS OF THE UNITED STaTeEs, 
SUBCOMMITTEE ON LEGISLATION OF THE 
Jornt CoMMITTEE ON A'romIc ENERGY, 
Washington, D.C. 

The subcommittee met, pursuant to recess, at 10 a. m., in room 1301, 
New House Office Building, Hon. Chet Holifield (chairman of the 
subcommittee) presiding. 

Present: Representative Holifield, Senator Gore, and Representa- 
tives Cole, Van Zandt, and Jenkins. 

Also present: David R. Toll, professional staff member, and James 
T. Ramey, executive director, and Leonard Selkowitz. 

Representative Ho.irtetp. The committee will be in order. 

This morning, the Subcommittee on Legislation is meeting to con- 
tinue testimony on the AEC request for authorization of appropria- 
tions for use in its reactor-development program. 

The subcommittee is scheduled to hear from General Manager Fields 
and Mr. Davis, the Director of the Division of Reactor Development. 

Gentlemen, we will take up first the items which are on the authori- 
zation submission which have not as yet been discussed in open or 
executive session. 

Before that I will ask Mr. Ramey to make a request. 

Mr. Ramey. The subcommittee would like to put into the record 
at the end of the session copies of the AEC announcements on the 
first, second, and third round invitations, a copy of the AEC an- 
nouncement on the reprocessing policy, a copy of an AEC summary 
of report on meeting of July 20, 1956, dated August 17, 1956, on the 
AEC reactor program, and a copy of a statement by Dr. W. H. 
Zinn, dated June 23, 1956, submitted to the joint committee, on 
reactor types. This statement was included in the committee’s report 
on the reactor acceleration program last year, dated June 29. Also 
to be inserted are certain schedules of prices and comparisons an- 
nounced by AEC. 

We may want to request additional ones as the hearing goes on. 

Representative Corr. Do I understand this is a request to the Com- 
mission to supply these papers / 

I would assume that these papers are already in the committee 
files. 

Representative Horirieip. These are to be put into the record of 
the hearings. 

Unless there is objection, those will be put in at this point. I think 
they are pertinent to the hearing and will serve to supplement some 
of the statements and some of the matters which have been discussed. 
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The committee, of course, reserves the right to place in the record 
any further material which the committee may deem pertinent to this 
series of hearings. 

(The material referred to follows :) 


{First round] 


UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C. 


(No. 589. For release in morning newspapers, Monday, January 10, 1955) 


AEC ANNOUNCES DEMONSTRATION PROGRAM OPENING WAY FOR INDUSTRIAL POWER 
REACTOR DEVELOPMENT; PROPOSALS FOR TAKING PART DUE APRIL 1, 1955 


Lewis L. Strauss, Chairman of the Atomic Energy Commission, today an- 
nounced that the Commission has approved a power demonstration reactor pro- 
gram designed to open the way for American industry to develop, fabricate, con- 
struct and operate experimental nuclear power reactors. The aim of the pro- 
gram is to bring private resources into the development of engineering informa- 
tion on the performance of nuclear power reactors and to advance the time when 
nuclear power will become economically competitive. 

Under this program, the Chairman stated that proposals for Commission coop- 
eration may be submitted up to April 1, 1955, by applicants who are willing to 
assume the risk of construction, ownership, and operation of reactors designed 
to demonstrate the practical value of such facilities for industrial or commercial 
purposes. ‘The Commission may accept one or several of the proposals—or it may 
find that none is acceptable. 

To carry on their projects persons or firms making acceptable proposals must 
qualify as licensees under the provisions of the Atomic Energy Act of 1954. 

The Commission will consider, within the limits of available funds, providing 
the following kinds of cooperation and assistance: 

(a) Waiving the established Commission charges for loan of source and special 
nuclear minaterials up to an agreed-upon amount for a period of upto 7 years from 
July 1, 1955. However, the licensees will be required to pay for materials con- 
sumed in the demonstration project and for services performed for them by the 
AEC, such as recovery of materials from spent fuel elements; 

(b) Performing in AKC laboratories without charge to the licensees certain 
mutually agreed upon research and development work ; 

(c) Entering into research and development contracts under section 31a, for 
the technical and economic information resulting from development, construction, 
and operation of power demonstration reactors by contractors. The amounts to 
be paid by AEC under the contracts will be fixed in advance and may be used for 
development, fabrication, and experimental operation. Information derived 
from operations under the contracts will be made available by AEC to the maxi- 
mum extent practicable to the entire technical public working on reactor develop- 
ment, with resultant benefit to the progress of the entire nuclear power program. 

In evaluating the proposals to be submitted before April 1, 1955, the Commis- 
sion will employ the following criteria: 

(a) Probable contribution of the proposed project toward achieving economi- 
cally competitive power: 

(b) Cost to AEC in funds and materials; 

(c) Risk to be assumed by the maker of the proposal; 

(d@) Competence and responsibility of the maker of the proposal; 

(e) Assurances given by the maker of the proposal against abandonment of the 
project. 

Those proposals qualifying as acceptable under these criteria will be consid- 
ered on a competitive basis within the limit of funds and materials available. 

If the response of industry is favorable and it appears that this procedure will 
accelerate effective industrial participation in the achievement of practical 
nuclear power, subsequent dates may be established for receiving additional 
proposals. 
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[Second round] 


UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C. 


(No, 695. For release in morning newspapers Wednesday, September 21, 1955) 
AEC INVITES PRropoOsALS FOR SMALL-SCALE EXPERIMENTAL NUCLEAR POWERPLANTS 


Lewis L. Strauss, Chairman of the Atomic Energy Commission, today an- 
nounced that the Commission is inviting proposals for the development, de- 
sign, construction, and operation in the United States, its Territories and pos- 
sessions, and the Canal Zone, of power reactors in a wide range of capacities, 
to demonstrate the practical value of such units for commercial use. 

The invitation calls for proposals especially directed to nuclear powerplants 
with the following capacities : 5,000 to 10,000, 10,000 to 20,000, and 20,000 to 40,- 
000 kilowatts of electricity, The closing date for receipt of proposals is Feb- 
ruary 1, 1956. 

The invitation is the second issued under the ABC’s power demonstration 
reactor program which was established in January 1955 to open the way for 
American industry and others, to develop, fabricate, construct, and operate ex- 
perimental nuclear power reactors, The aim of the program is to bring new 
resources into the development of engineering information on the performance 
of nuclear power reactors and to advance the time when nuclear power be- 
comes economically feasible. 

The invitation is extended to individual organizations or to groups of organiza- 
tions representing private or publicly owned utilities, equipment manufacturers, 
or others, 

In making the announcement, Mr, Strauss pointed out that development of 
small competitive nuclear powerplants will not only benefit domestic users in 
certain areas, but will help meet the requirements of foreign countries as well. 

The types of assistance the Commission will consider providing under this 
program and the criteria the Commission will employ in evaluating proposals, 
are set forth in the attached fact sheet. The Commission will evaluate the pro- 
posals on a competitive basis in and between the different power ranges, within 
the limits of funds and materials available. The Commission may accept one 
or several proposals, or it may find that none is acceptable. 

The Commission's first request for proposals last January resulted in sub- 
mission of four plans for reactor plants, the combined electrical capacity of 
which would be 455,000 kilowatts. 

On August 8, the Commission announced that it had authorized negotiations 
to proceed with two of the groups making proposals. These are the Detorit 
Edison Co. and Associates, which proposed a fast breeder reactor plant with 
100,000 kilowatts of capacity to be completed in late 1959, and the Nuclear Power 
Group which proposed a boiling water reactor plant of 180,000 kilowatts of 
capacity to be completed in 1960. 

The Commission announced at the same time that, as submitted, the proposals 
of the Consumers Public Power District of Columbus, Nebr., and Yankee 
Atomic Electric Co. were not acceptable bases for negotiation. These two pro- 
posals have since been revised and are being studied by the AEC. 

The Consumers proposal is for a sodium graphite reactor plant of 75,000 kilo- 
watts capacity to be completed in 1958. The Yankee proposal is for a light 
water moderated and cooled reactor plant of 100,000 kilowatts capacity to be 
completed in 1958. 


Attachment 92055 
FACT SHEET ON PROPOSALS FOR SMALL-SCALE EXPERIMENTAL NUCLEAR POWERPLANTS 


Submission date for proposals 
Proposals must be submitted no later than February 1, 1956. 


Capacity of proposed plants 

Each proposal must be limited to a design for an electrical generating plant 
with output ratings in one of the following ranges: 5,000 to 10,000 kilowatts; 
10,000 to 20,000 kilowatts ; 20,000 to 40,000 kilowatts. 
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Who may submit proposals for assistance 


Proposals may be from individual organizations or from groups of organiza- 
tions representing private or publicly owned utilities, equipment manufacturers, 
or others. 


Location of proposed reactor 


Proposals must indicate the contemplated location of the reactor. The location 
is to be within the United States, including its Territories and possessions and 
the Canal Zone. 


Types of assistance that may be considered by the Commission 

(a4) Waiver of the established Commission charges for use of source and 
special nuclear materials, up to an agreed upon amount of money, for a period 
not greater than 5 years from the issuance of the license to operate the facility. 
Otherwise full charges will be made, for services and for materials used or sold 
in accordance with existing Commission policy and practices. 

(6) Performing in AEC laboratories without charge, or at less than full cost, 
up to a fixed dollar amount, mutually agreed upon research and development 
using specialized facilities, personnel, or equipment. 

(c) Entering into fixed amount research and development contracts with 
the proposer under section 31 (a) of the Atomic Energy Act of 1954 for the 
technical and economic information resulting from development, design, construc- 
tion, and operation of the nuclear powerplant. Payments under these contracts 
may be used to defray part of the costs of development, design, and engineering 
of the reactor portion of the plant, and a part of the experimental operation of 
the plant for a period not to exceed 5 years after issuance of the license to op- 
erate the facility. No part of the payments made under these contracts may be 
used to defray any part of the capital costs of the reactor proposed. Infor- 
mation obtained by the AEC through contracts of this type and for this purpose 
will be made available to the maximum extent practicable to the entire technical 
public. 

(d) Financing and retaining title to all or part of the reactor system. The 
nature and extent of this type of assistance will determine whether the energy 
generated in the reactor will be subject to disposition in accordance with section 
44 of the Atomic Energy Act of 1954 and its provisions regarding disposal of 
energy from utilization facilities of the Commission. 

Criteria for acceptance of proposals 

(a) Cost to the AEC in funds, materials, and services. 

(b) Probable contribution of the proposed project toward achieving econoim- 
ically competitive power in a plant of the size proposed. The Commission will 
take into consideration the technological advancement represented by the pro- 
posed design. 

(c) Technical and financial competence of the party making a proposal, either 
by himself or in combination with others from whom he has received at least 
binding letters of intent, to meet the responsibilities entailed in the proposal, 
including but not limited to development, design, engineering, construction, 
ownership, and subsequent operation of the nuclear powerplant proposed. 

(d) Degree of enrichment of the fuel in the isotope U-235. Under this cri- 
terion proposals calling for 10 percent or less enrichment will be given more 
favorable consideration than those calling for more than 10 percent. 


Other conditions 
(a) Those making proposals must be able to qualify for licenses required by 
the Atomic Energy Act of 1954. 
(b) Proposals must: 
(1) Specify the reactor type. 
(2) Specify the license period which will be requested. 
(3) Deseribe the organization planned. 
(4) Indicate the disposition of electricity to be generated by the plant. 
(5) Contain a detailed budget covering capital costs and operating costs 
of the project through the period of the license requested. 
(6) Contain a statement as to the source of all funds required and the 
application of such funds. 
(7) Contain as an appendix a detailed technical description of the project 
sufficient to permit evaluation of the technical merits of the project. 
(8) Contain a flow diagram covering the license period requested and 
detailing the source and special nuclear material balances, including quan- 
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tities of materials sought from the Commission, as well as a schedule of 
withdrawals and returns of source and special nucelar materials, including 
isotopic, chemical, and metallurgical specifications. 

(9) Contain a statement as to the estimated life of the reactor and other 
portions of the plant. 

(10) Contain evidence that a qualified company will develop and/or 
manufacture the necessary fuel elements. 

(c) Those making proopsals may obtain from the Commission estimates of 
charges for chemical processing of fuel elements and waste storage and other 
services, if desired, but not for the manufacture of fuel elements. The AEC 
will not manufacture fuel elements. 

(d@) The Commission reserves the right to inspect and observe all work 
throughout the period during which assistance is granted. 

(e) Those making proposals must agree to provide the Commission on a peri- 
odie basis, for such further dissemination as the Commission may desire to 
make, all technical and economic data resulting from development, construction 
and operation of the reactors. 

Then copies of each proposal are to be submitted on or before February 1, 1956, 
to: Director, Division of Reactor Development, United States Atomic Energy 
Commission, Washington 25, D. C. 


{Third rovnd] 
UNITED STATES 
ATOMIC ENERGY COMMISSION 


Washington, D. C. 


(No. 953. For release in morning newspapers, Monday, January 7, 1957) 


AEC ExteNnps ‘THtrRD INVITATION FOR NUCLEAR POWERPLANT PROPOSALS UNDER 
POWER DEMONSTRATION REACTOR PROGRAM 


Lewis L. Strauss, Chairman of the Atomic Energy Commission, today 
announced that the Commission is extending a third invitation, under its power 
demonstration reactor program, for proposals to develop, design, construct, and 
operate nuclear powerplants. The invitation is extended to provide a continuing 
program of assistance by the Commission to American industry, both private 
and public, in using its resources for the development of engineering information 
on the performance of nuclear power reactors and to advance the time when 
nuclear power will become economically competitive. 

In announcing the invitation, Mr. Strauss reaffimed that it is the policy of 
the Commission to promote the construction and operation of demonstration 
nuclear powerplants as justified by their technological status under the best 
arrangement which can be obtained. 

The new invitation significantly expands the power demonstration reactor 
program. 

The present invitation differs in several important respects from the two earlier 
invitations extended by the Commission. It calls for submission of proposals 
as soon as possible. The proposals will be considered by the Commission as 
they are received, within the limit of funds available. No cutoff date is estab- 
lished for receipt of proposals, the only time factor being a stipulation that 
construction of the plants proposed will be completed by June 30, 1962. 

No limitation has been placed on the type or size of nuclear powerplants which 
nay be proposed, except that they should make a significant contribution toward 
achievement of Commercial utilization of nuclear power. The research and 
development assistance requested in the proposals must be well defined and for 
fixed dollar amounts. 

There are presently being developed, in large-scale demonstration projects, the 
pressurized water reactor, the boiling-water reactor, the sodium-graphite reactor 
and the fast-breeder reactor. The technology of two other types of reactors 
is such that construction of additional large-scale demonstration projects of 
these types within the specified time schedule is warranted and desirable. 
These types are: 
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(a) The natural uranium-fueled, heavy water-moderated reactor ; 

(b) The fluid-fuel reactor system based on aqueous solutions or slurries of 
uranium or of uranium and thorium-bearing materials. 

Other types of reactors will be specified by the Commission for construction 
as technological progress appears to warrant such announcements. 

If industry does not submit acceptable proposals for reactor plants of the 
types considered ready for full-scale construction, the Commission will request 
additional funds to initiate such projects under complete Federal financing. 

The nuclear powerplants proposed in response to this invitation need not be 
limited to reactor types specifically identified by the Commission. They ma) 
represent: 

(a) Promising new reactor concepts: 

(b) Particularly favorable application or combination of applications of the 
energy from the proposed design ; or 

(c) Extensions or modifications of designs for currently active projects. 

Commission assistance will be limited to research and development. Pro- 
posers will be required to provide funds for plant construction. Under the pre- 
vious rounds, the Commission considered financing all or part of the nuclear por- 
tion of the proposed plants, retaining title to the parts it financed. 

A new form of assistance is offered in the invitation: The Commission will 
consider requests for the loan of heavy water without charge for up to 5 years 
of operation of any nuclear powerplant designed to be fueled with normal ura- 
nium. This is in addition to waiver of established Commission charges for use 
of source and special nuclear materials under specified conditions. 

These and other types of assistance the Commission will consider providing 
under the invitation, and the criteria the Commission will employ in evaluating 
proposals, are set forth in the attached fact sheet. The Commission may accept 
one or several proposals or may find that none is acceptable. 

As in the case of the first and second invitations, proposals are invited from 
individual companies or groups of companies representing privately, coopera- 
tively, or publicly owned utilities, or from equipment manufacturers, or others 

Proposals also may be made by organizations which have nuclear-power 
projects underway. Proposals by such organizations must demonstrate that the 
research and development assistance requested will materially accelerate the 
project, or broaden the area of the Commission’s reactor-development program, 
consistent with the objectives of that program. 

If circumstances warrant, the power demonstration reactor program will be 
broadened in the future to cover Civilian uses of reactors other than for the 
generation of electricity. 

The Commission’s first request for proposals under the power demonstration 
reactor program extended in January 1955 resulted in the submission of 3 pro- 
posals for large-scale experimental reactor plants: 7 proposals for small-scale 
nuclear powerplants were received in response to the second invitation extended 
in September 1955. One contract for Commission assistance has been signed 
and six others are under negotiation. The Commission has determined that 
three proposals do not constitute acceptable bases for contract negotiations. 


FACT SHEET FOR POWER DEMONSTRATION REACTOR PROPOSALS 


1. Submission date for proposals: This invitation is for proposals to provide 
assistance for nuclear powerplants to be completed by June 30, 1962. Proposals 
will be considered by the Commission as they are received. 

2. Who may submit proposals: Proposals may be from individual organiza- 
tions or from groups of organizations representing privately, publicly, or co- 
operatively owned utilities, equipment manufacturers, or others. Also included 
are organizations which have nuclear-power projects underway. They must 
demonstrate that the Commission research and development assistance pro- 
posed will materially accelerate the projects and/or broaden the area of Com- 
mission reactor development. 

3. Location of proposed reactor: Proposals must indicate the planned loca- 
tion of the reactor. The location is to be within the United States, including its 
Territories and possessions and the Canal Zone and Puerto Rico. 

4. Type and size of proposed reactor: No limitation is placed upon the type or 
Size of nuclear powerplant proposed except that it should make a significant 
contribution toward achieving commercial utilization of nuclear power, and 
should not require indeterminate or poorly defined research and development as- 
sistance. 
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The nuclear powerplants proposed may represent : 

(a) promising new reactor concepts ; 

(b) particularly favorable application or combination of applications of 
the energy from the proposed design ; or 

(c) extensions or modifications of designs for currently active projects. 


6. The proposal should be based upon economic promise of the type and size 
proposed, and should explain how the proposed plant will contribute to achiev- 
ing economic nuclear power in the size for which the proposed reactor type has 
promise. It is requested that prospective proposers under this invitation discuss 
their ideas with the Commission staff prior to submission. 


= 
‘. 


9. 


Types of assistance that may be considered by the Commission: 

(a) Waiver of established Commission charges for use of source and 
special nuclear materials, up to an agreed-upon amount of money, for a 
period not greater than 5 years from the issuance of the license to operate 
the facility, plus lead time required for fabrication. Otherwise, except as 
provided in paragraph (b), charges will be made for services and for ma- 
terials used or sold in accordance with existing Commission policy and 
practices. 

(b) Performance in AEC laboratories without charge, or at less than 
full cost, up to a fixed dollar amount, of mutually agreed-upon research 
and development using facilities, personnel, or equipment not reasonably 
available elsewhere. 

(c) Entering into research and development contracts with the proposer 
under section 31 (a) of the Atomic Energy Act of 1954. The Commission 
will consider requests for such contracts in support of specifically described 
research and development programs in connection with the design and con- 
struction of the reactor. The Commission will also consider requests for 
research and development assistance in connection with reactor operation 
in recognition of exigencies related to the experimental nature of the project, 
such as examining causes of fuel-element failure and other experimental 
operations. In addition, requests for research and development contracts 
as outlined above may include provision for loan of heavy water by the 
Commission in connection with nuclear powerplants designed to be fueled 
with normal uranium. Research and development contract requests should 
specify a maximum cost to the Commission. Payments under these con- 
tracts may be used to defray part of the costs of conceptual and preliminary 
design, development, and engineering of the reactor portion of the plant, 
and a part of the experimental operation of the plant for a period not to 
exceed 5 years from initiation of operation of the facility. No part of the 
payments made under these contracts may be used to defray any part of 
the capital costs of the reactor proposed. Information obtained by the AEC 
through contracts of this type and for this purpose will be made avuilable 
to the maximum extent practicable to the entire technical public. 


. Criteria for acceptance of proposals: 


(a) Cost to the AEC in funds, materials, and services. 

(b) Probable contribution of the proposed project toward achieving 
economically competitive power in a plant of the size proposed. The Com- 
mission will take into consideration the technological advancement rep- 
resented by the proposed design. However, the proposed design should not 
be so advanced as to require as part of the proposal a program of research 
and development of indeterminate scope, duration, and nature, or to result 
in inability to determine with reasonable accuracy any elements of cost 
where AEC assistance is requested. 

(c) Technical and financial competence of the party making a proposal, 
either by himself or in combination with others from whom he has received 
at least binding letters of intent, to meet the responsibilities entailed in the 
proposal, including, but not limited to, development, design, engineering, 
construction, ownership, and subsequent operation of the reactor facility 
proposed. 

Other conditions: 
(a) Proposals must: 
(1) Specify the reactor type. 
(2) Include a detail description of the intended use of the reactor 
and the intended method of operation. 
(3) Specify the contract period which will be requested. 
(4) Describe the organization planned. 
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(5) Contain a detailed budget covering capital costs and operating 
costs of the project through the requested period of the contract. 

(6) Contain a statement as to the source of all funds required and the 
application of funds, 

(7) Contain as an appendix a detailed technical description of the 
project sufficient to permit evaluation of the technical merits of the 
project. 

(8) Contain information with respect to source and special nuclear 
material, as follows: 

a. Asummary of the required quantities to be withdrawn from the 
Commission, the quantities consumed, and the quantities returned. 
This summary should cover the full period of the proposed contract 
and show estimated frequency and sizes of withdrawals and returns. 

b. A description of the material to be withdrawn from the Com- 
mission, including isotopic, chemical, and physical specifications. 

e. A similar description of material returned. 

(A standard form for listing the above information will be furnished 
by the AEC on request. If heavy water is involved, similar information 
is required. ) 

(9) Contain evidence that a qualified organization will develop and/or 
manufacture the necessary fuel elements. Commission facilities should 
not be considered available for routine manufacturing of fuel elements 
which can be done in non-Commission-owned facilities. 

(10) Specify completion of reactor construction by June 30, 1962, or 
earlier, and contain sufficient backup data to establish the reasonableness 
of this schedule. 

(b>) If private sources are not reasonably available and the proposal re- 
quests that the Commission accept spent fuel for reprocessing or such other 
disposal as the Commission sees fit, indication should be made that the pro- 
poser is willing to pay Commission charges for such services in accordance 
with announced Commission policy at the time the spent fuel is received 
by the Commission. Those making proposals may obtain from the Commis- 
sion estimates of charges, determined from the information received in 
accordance with (a) (8) above, for chemical processing of fuel elements and 
waste storage and other services, if desired. 

(c) Proposers will-be expected to obtain necessary licenses and approvals 
of various regulatory, agencies. The proposals should summarize conditions 
applicable to the projects, and should provide evidence to the extent possible 
that these conditions can be met. 

(d@) The Commission reserves the right to inspect and observe all work 
throughout the period during which assistance is granted. 

(e) Those making proposals must agree to provide the Commission as the 
Commission may request all technical and economic data resulting from the 
development, construction, and operation of the overall project. Information 
so obtained by the Commission will be made available to the entire technical 
public insofar as this is practical and consistent with applicable patent regu- 
lations or agreements. 

(f) Attention is called to the fact that the Commission is prohibited by 
section 169 of the Atomic Energy Act of 1954 from providing funds to be 
employed in the construction or operation of a licensed facility except as 
such funds are provided pursuant to an arrangement for research and devel- 
opment assistance. 

10. Ten copies of each proposal are to be submitted to Director, Division of 
Reactor Development, United States Atomic Energy Commission, Washing- 
ton, D.C. 


AToMIc ENERGY COMMISSION—SPENT REACTOR FUELS—COMMISSION SERVICES IN 
CHEMICAL PROCESSING 


This notice concerns the services the Commission renders in providing for 
chemical processing of spent fuel or blanket materials from nuclear reactors. 

1. The Commission will undertake under contracts individually negotiated with 
persons licensed pursuant to section 103 or 104 of the act, and possessing spent 
reactor fuel or blanket materials, to provide for processing of these materials in 
facilities owned by the Commission. Such processing will include the mechani- 
eal, metallurgical, and chemical treatment of these materials to recover the 
source and special nuclear materials remaining therein, and the storage of result- 
ing wastes, 
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2. A firm charge for such a service will be part of each contract, subject to 
escalation in accordance with an appropriate recognized price index. The term 
of the contracts will be from the respective dates of execution until June 30, 1967. 
However, each contract will reserve the right to AEC to terminate the agreement, 
without cost, upon a determination by the Commission that the required services 
Will be commercially available at reasonable prices. 

3. The charge for chemical processing wil depend upon, among other things, 
the form, content, and other specifications of the spent fuel or blanket material 
in question. It will be expressed in terms of a daily charge, fixed by AEC, to 
apply over the time required to process the fuel in question. 

4. The establishment of the firm charge by AEC will be based upon the costs 
associated with an assumed Cchemical-processing plant. Copies of the assumed 
processing-plant design will be available for distribution at an early date. 
Briefly, the plant consists of “tail-end” (extraction and recovery) equipment 
capable of handling one (1) ton per day of normal and slightly enriched ura- 
nium, but having a reduced capacity for fuels of higher enrichments or high 
diluent contents, as determined by the critically and other processing considera- 
tions set on the assumed plant. “Head-end” (handling, mechanical treatment, 
dissolution and feed storage) equipment is designed to handle the variety of 
fuels for which the contractual arrangement is expected to be requested. 

5. The estimated installed cost of the assumed plant, upon which firm daily 
processing charges will be based, is $20,570,000. The AEC has determined that 
the total annual cost for the operation of this assumed plant, including waste 
storage, amortization and allowance for AEC overhead and other intangible ex- 
penses is $4,592,000. Based on this estimated annual cost, a daily cost of $15,- 
300 (based on 300 days of operation per year) will be the basis for the charge 
tor those fuels which can be processed in the assumed plant as presently con- 
ceived. 

6. The individual contracts will provide for (1) a fixed unit charge per gram 
or kilogram of material delivered for processing, (2) the specifications of the 
fuel element to be processed and, (3) the batch size or sizes upon which the unit 
charges are based. In arriving at the unit charge, the following factors will be 
used : 

(a) The daily cost of $15,300 for plant operation (this cost is based on fuel 
elements which this plant as presently conceived can process. The daily cost ap- 
plicable to other fuels which the AEC determines involve significantly different 
costs or additions or modifications to the assumed facility or processes will be 
established with due consideration for these differences in cost.) 

(b) The estimated processing rate for the particular fuel element, which will 
be determined from the extraction portion of the process flow charts used in 
establishing the conceptual design. 

(c) Batch size determination: (1) For licensees paying use charge: as speci- 
fied by licensee, provided that licensee will pay use charges until entire batch 
specified is delivered, plus normal processing period. (2) For licensees not pay- 
ing use charge: one year’s output, or actual batch size discharged, if reactor is 
discharged less frequently than yearly. 

(d) Time required to cover start-up, shutdown, and clean-up of the process 
system between batches which will be not less than three days nor more than 
eight days, and will equal the processing time determined under subparagraph 
6 (b) and (¢c), when between these limits. 

7. An additional charge to cover process losses will be made at the rate of 1 
percent of the value of the Government-owned source or special nuclear materials 
to be processed. Unless waived by the AEC, a use charge on leased source 
and special nuclear material will also be made to cover the normal processing 
time after delivery of fuel to the AEC. The charges referred to above apply to 
processing of irradiated fuels to yield purified nitrate salts of uranium and 
plutonium. Additional charges, to be established, will be made to cover conver- 
sion of these products to forms for which AEC prices have been established. 

8. Persons who have contracted with the AEC for these processing services 
will be credited with the value of Government-owned source and special nuclear 
material contained in the fuel in accordance with the appropriate AEC price 
schedules for such materials, less the processing charges as determined in the 
above manner. The AEC will acquire title, without additional cost, to all waste 
materials contained in the fuel which were not previously the property of the 
United States. 

9. Additional information may be obtained from the Division of Civilian Appli- 
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cation, U. 8. Atomic Energy Commission, 1901 Constitution Avenue NW., Wash- 
ington 25, D. C. 
Dated at Washington, D. C., this 27th day of February 1957. 
For the Atomic Energy Commission. 
K. E. Freips, General Manager. 


[F. R. Doe. 57-1820; Filed, Mar. 7, 1957; 4:53 p. m.] 


UNITED STATES ATOMIC ENERGY COMMISSION—SUMMARY OF REPORT OF MEETING 
oF JULY 20, 1956 


A meeting was held at the request of the Chairman on Friday, July 20, 1956, 
in room 236 at 1901 Constitution Avenue. The purpose of the meeting was to 
obtain independent, individual opinions as to types of power reactors not now 
planned for full-scale construction, which are believed to be ready for and to 
merit prototype construction. The discussion was not specifically limited to the 
provisions and possible consequences of bill S. 4146 (the Gore bill) but the 
discussion was largely pertinent to section 242 (a) of that bill. This section 
authorizes and directs the Commission “to proceed with the construction * * * 
of large-scale prototype power reactor demonstration facilities * * *.” 

Following the meeting the conclusions of the participants were collated, and 
after concurrence, were circulated to the Commission on August 17. Major con- 
clusions of the discussion may be summarized as follows: 

(a) The present civilian power reactor development program is a judicious 
choice of reactor types and sizes and to date has been progressing satisfac- 
torily. 

(b) The reactor types chosen by industry for prototype construction include 
all that this group considers merit construction at this time for power use in 
the United States, though different types may be attractive under the condi- 
tions existing in other countries. 

(c) There are certain additional reactor types which could be built in large 
seale within the next 5 to 6 years and which probably would contribute to 
achieving economic nuclear power while providing large-scale capacity for 
generating kilowatts of electricity. A natural uranium-fuel power reactor would 
be first choice and the majority favored the heavy-water technology. 

(d@) The program for such additional large-scale reactor prototype construc- 
tion likely to be undertaken as implementation of bill S. 4146 would not be 
the most desirable one from an economic and technical viewpoint. 

(e) Technical manpower is a serious limitation to further expansion of the 
reactor development program including immediate pursuit of projects for de- 
velopment and construction of additional large-scale nuclear powerplants. 
The situation may be aided by grouping companies and by liberal use of scien- 
tists and technicians from other countries. The latter alternative also would 
contribute to our international training program. 


RECOM MENDATIONS 


(a) A study group should be formed to evaluate large-scale, gas-cooled power 
reactors in the light of the best available technology and of the economics 
of the United States. 

(b) Further design study and economic evaluation of dual-purpose reactors 
is needed. A study group should be formed to make an up-to-date appraisal 
of the various reactor types which could be used to produce both plutonium and 
power. 

(c) Arrangement should be made so that scientists and technicians from 
other other free countries can be employed on large-scale, nuclear power proj- 
ects in the United States. 

(d) Encouragement should be given to joint contracts in which several com- 
panies participate cooperatively on a single large nuclear power project. 

Comments on the individual reactor types are summarized in the following 
sections: 

1. Pressurized light water.—Reactors moderated and cooled with ordinary 
water are receiving most attention in the present perogram. There are design 
variations not under immediate full-scale investigation which may be important 
to the ultimate promise of this basic concept. These include operation under 
nucleate boiling conditions and more compact lattices for greater contributions 
from fission of uranium-238 by fast neutrons. It was concluded that the present 
development program is giving these concepts adequate attention, including con- 
sideration of the modifications suggested. 
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2. Boiling-water reactor—The boiling-water type, particularly one employ- 
ing heavy water as the combination moderator and coolant, allows high heat 
transport at relatively low pressure. Like the pressurized heavy-water type, 
considered later, the boiling-water reactor is of considerable interest for foreign 
powerplants. It should be possible within a few months to predict the perform- 
ance of full-scale reactors of this type based on experiments now in progress 
at Argonne National Laboratory. It was concluded that for the present these 
experiments constituted an adequate exploration of this reactor type. 

3. Gas-cooled graphite——Power reactors moderated with graphite and cooled 
with a gas such as carbon dioxide are being built by the United Kingdom and 
France. Technology for the construction of such reactors should be available 
to the United States through the agreement for cooperation with the United 
Kingdom. None of those present expressed any enthusiasm for this concept for 
economic nuclear power production in comparison with other concepts under 
active development in the United States. Undertaking such a project on a large- 
scale would divert our limited technical personnel from tasks which appear to 
offer more promise. On the other hand, some expressed uneasiness about the 
enthusiasm which the British and French have shown and it was recommended 
that a small study group be assigned the task of evaluating this concept on the 
basis of best available technology and in the economic framework of the United 
States. 

4. Pressurized water-graphite.—The United States has much technology and 
operating experience with graphite moderated water-cooled reactors at Hanford. 
This technology could be expanded with additional development effort and 
used as a basis for building large-scale nuclear powerplants. Studies made at 
Hanford were reviewed and it was reported that they are now working on a 
development program leading to the design of a dual-purpose reactor of this 
concept with accent on production. A reactor producing 600 electrical mega- 
watts will (if development objectives are achieved) make power at 4 mills per 
kilowatt-hour if plutonium is given the same price credit as at present and no 
charge is made for inventory or interest on plant investment. It was generally 
agreed that the promise of this concept was principally as a production reactor 
rather than as a power reactor. 

It was generally concluded that a natural uranium fueled power reactor should 
be built and that the two kinds of technology available from production plant 
experience (water-graphite at Hanford and heavy water at Savannah River) 
should be thoroughly considered for this project. The majority of those present 
favored the heavy-water technology. 

It was reported that recent long-term reactivity calculations showed graphite- 
water systems could tolerate fuel exposures comparable to those permissible in 
heavy-water systems, even with high moderator temperatures. Confirmation or 
clarification of this result, which is in conflict with recent United Kingdom tech- 
nical papers, is an important part of the evaluation and comparison of the two 
reactor types for power production. It was brought out that the sodium-cooled, 
graphite-moderated concept would be better for electrical power production if 
some of the structural materials of present design concepts could be modified 
or eliminated so that the neutron economy could be improved to something 
comparable to the water-graphite system and natural uranium used as fuel. 
There were also expressions of promise and serious interest in use of organics 
for cooling graphite-moderated reactors. Experiments now planned shonld de- 
termine within the next 6 to 8 months whether it is feasible to proceed with a 
large-scale reactor of this type for completion within 5 years. Additional de- 
sign study and evaluation also are needed. 

5. Pressurized heary water.—Reactor designs using heavy water as moderator 
and coolant have an extensive background from experience with the Savannah 
River production plant. This technology could be extended and large-scale 
power reactors built during the next 5 years. Some design considerations of 
such a plant were reviewed and it was reported that studies at Argonne continue 
to indicate that heavy-water moderated and cooled power reactors would be 
promising in sizes of about 150 electrical megawatts. Their studies favor the 
hoiling variety of this concept. It was evident that the Du Pont Co. would not 
like to have a nuclear powerplant larger than about 50 electrical megawatts 
supplying power to the Savannah River plant since the total power consumption 
of the plant is only 200 electrical megawatts. It was stated, however, that large 
plants (between 100 and 200 electrical megawatts) probably could be built with- 
out serious additional development problems. In attaining high power an 
important consideration is that 50 to 100 electrical megawatts might be feasible 
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with a tank type, similar to the Savannah River reactors, but that high powers 
would probably necessitate a tube-type construction. Recent experience with 
tubular uranium rods clad with zirconium by coextrusion was reported as very 
promising. 

It was generally agreed that this type of reactor should be pursued for ap- 
plication abroad. 

Losses of heavy water would have an important influence on the cost of 
power from nuclear plants using this relatively expensive material ($28 per 
pound) but those present were optimistic about the prospects of being able to 
reduce these losses to acceptable rates in terms of costs even in the case of 
boiling heavy-water systems. There was considerable interest in heavy-water 
moderated and cooled power reactors using natural uranium fuel both boiling 
and nonboiling. It was noted that the United States has tended to rely largely 
on Canada for pursuing this line of development. In the current framework for 
the boiling-water reactor experiment nearing completion at Argonne National 
Laboratory called for operation with heavy-water moderator and coolant follow- 
ing initial operation with ordinary water. These plans already are being ex- 
pedited. 

6. Gas-cooled heavy water.—It was noted that the Soviet Union has announced 
plans for building large-scale power reactors using heavy water as moderator 
and carbon dioxide or other gases as coolant. No one in the group present 
could see sufficient advantages in this combination to warrant serious consid- 
eration for extensive development effort or construction of a large-scale power 
reactor prototype. 

7. Liquid-metal-cooled graphite—It was agreed that a large-scale power 
reactor using graphite as moderator and sodium as coolant should be built as 
part of the overall power reactor development and construction program, It 
appears that this will be done under the present program in the project for 
Consumers Public Power District of Nebraska. It was noted that potentially 
such a system might operate on natural uranium fuel and the development 
program should consider variations in design and materials which would improve 
the neutron economy of the system. 

& Aqueous homogeneous.—It was stated that it was considered feasible to 
build a large-scale (100 electrical megawatts) two region thorium breeder power 
reactor on a schedule which would place the reactor in operation in 1962. This 
represents greater optimism in the achieveable schedule for this plant than has 
been expressed previously. Experimental results within the past month have 
provided a basis for confidence that the major problems are solvable. It is now 
believed that corrosion can be reduced to an acceptable rate by keeping the 
container cool. Slurry suitable for the breeder blanket of this plant has been 
pumped successfully. It was noted that there is a certain risk that the two 
region thorium breeder plant could not be completed on the stated time schedule 
but that one could modify the project for use as a single region burner or con- 
verter if development results did not permit proceeding with the more promising 
design concept. Thus, reasonable assurance could be given that.a plant would 
be built which would produce kilowatts. An effort to build a large-scale single- 
region burner type homogeneous reactor on a short-time schedule would seriously 
divert technical manpower at Oak Ridge National Laboratory and result in 
delays (estimated at 11% to 2 years), in the achievement of the more desirable 
technology. It was stated that the large-scale burner would be a sensible project 
only if it could also be used as a source of very high neutron flux for research 
and development purposes. There was agreement with this position and a note of 
pleasure that Oak Ridge National Laboratory would be willing to undertake such 
a project. 

ADVANCED CONCEPTS 


There was considerable discussion of other reactor types. Recent results on 
corrosion and other tests indicated that some fused salt schemes are very nearly 
in condition to be pursued on large scale. 

It is also to be noted that Atomic Power Development Associates is scheduled 
to have a full-scale heterogeneous fast breeder in operation in 1960. 

While other concepts look promising (organic moderated and cooled, liquid- 
metal fueled, fluid-fuel fast breeder, high temperature gas-cooled’ or fixed bed 
particular fuel), it did not appear realistic to consider any of these for con- 
struction of large-scale nuclear powerplants for completion within the next 5 


1 BNL is considering future work on these types. 








AUTHORIZING LEGISLATION 523 


years. In some cases experimental results expected within the next year could 
change this situation and qualify a concept for larger-scale development and 
construction. 
PARTICIPANTS 

Invitees : * 

H. Brooks, Harvard University 

C. Center, Union Carbide Nuclear Corp. 

D. K. Froman, Los Alamos Scientific Laboratory 

A. Greninger, GE, Hanford 

N. Hilberry, Argonne National Laboratory 

A. Weinberg, Oak Ridge National Laboratory 

EK. P. Wigner, Princeton University 

C. Williams, Brookhaven National Laboratory 

H. Worthington, Du Pont 
AEC: 

L. L. Strauss, Chairman 

H. 8S. Vance, Commissioner 

K. E. Fields, General Manager 

R. W. Cook, Deputy General Manager 

W. K. Davis, Director, DRD 

L. H. Roddis, Jr., Deputy Director, DRD 

C. D. Goodman, Assistant Director, DRD 

U. M. Staebler, Chief, CPRB, DRD 

P. C. Fine, Director, OOA and P 
A. V. Butterworth, Chief, MOA, OOA and I’ 
R. L. Kirk, Chief, PPB, DP 


PROMISING REACTOR TYPES 


If one considers (a) the several possible alternates for fuel, moderator and 
coolant materials, (b) the range of possibilities from a completely heterogene- 
ous system to a completely homogeneous system, and (c) the variation of neutron 
spectrum from thermal to fission energies, it is literally possible to conceive 
of hundreds of reactor types capable of producing heat for power conversion 
purposes. From the several hundred possibilities the following are considered 
worthy of serious consideration : 

Group I 

1. Pressurized light water 

2. Gas-cooled graphite 

Group IT 

Pressurized water graphite 
Pressurized heavy water 
Gas-cooled heavy water 

Boiling light water 

Boiling heavy water 

Liquid metal cooled graphite (or BeO) moderated 
9. Aqueous homogeneous (burner) 
10. Organic cooled, graphite moderated 


Group III 


11. Organic moderated 

12. Liquid metal cooled heavy water 
13. Aqueous homogeneous (converter) 
14. Molten salt, homogeneous 

15. Liquid metal fueled 

16. Fast breeder, heterogeneous 

17. Aqueous homogeneous (breeder) 


TIS SU oo 


on 


Group IV 

18. Fast breeder (liquid fuel) 

19. High temperature, gas-cooled 

20. Fluidized or fixed bed particulate fuel 
21. Molten slurry, homogeneous 





2 


2W. H. Zinn was invited but did not attend. 
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These four groups are listed in the order of decreasing technological readiness. 
It is believed that there is no significant conflict of opinion with respect to the 
ordering into the groups themselves. This finer ordering may be subject to 
differences of opinion as to the state of the art. 

Group I contains those reactor types on which either no development work 
is required or a readily definable limited amount of development work is 
required. Large capacity reactors based on these concepts can be built within 
the next 5 years with maximum assurance that they will operate as designed. 

Group IT requires significant but still definable additional development work 
and operating experience before performance can be predicted with any real 
degree of confidence. There is, however, reasonable assurance that the develop- 
ment problems can be successfully solved and after a few years of experimental 
operation these reactors themselves, or at least new ones based on these con- 
cepts, will operate reliably. 

Group III requires still more development work and more importantly de- 
velopment work which in some cases is not readily definable. With respect 
to these concepts there still exists a real possibility that presently foreseeable 
difficulties, or as yet unforeseen difficulties, cannot be overcome. Certainly the 
probability is small of solving these problems on a time scale that would permit 
immediate construction of large-scale reactors with any degree of assurance that 
they would operate reliably. 

In group IV are those reactors on which only very little work has been done 
which is applicable to civilian power. It is not possible as yet to give a meaning- 
ful assessment of the problems and potentials of these concepts. 


STATEMENT PREPARED BY Dr. W. H. ZINN, JUNE 23, 1956, FOR THE JOINT COMMI?PTEE 
REPORT TO ACCOMPANY S. 4146 AND H. R. 12061 ON THE CIVILIAN ATOMIC 


POWER ACCELERATION PROGRAM 
REACTOR TYPES 


There is no generally accepted definition of what is meant by “reactor type.” 
Sometimes reactor type refers to the particular moderator which is used, some- 
times it refers to the average velocity of the neutrons which promote the nuclear 
reaction, and sometimes it refers to the coolant which is used. Because nuclear 
reactors may be designed with and constructed from quite a number of basic 
materials, variety of type regardless of definition is quite large. In the para- 
graphs which follow, no attempt is made to establish a systematic classification 
of reactors nor is any attempt made to evolve a concrete definition for the 
phrase “reactor type.” Instead, the more likely coolants and moderators are 
discussed in combinations for which the reactor literature shows there has been 
at least some design work. The discussion is confined to reactors in which 
sufficient moderator is used to bring the neutron speed to a value which is in 
equilibrium with the moderator. These are so-called thermal neutron reactors. 

As has been indicated, nuclear reactors may be designed and constructed 
from many basic materials. For example, in considering the thermal reactor 
concept, the moderators light water, i. e., ordinary water, heavy water, graphite, 
and beryllium are possible. Both forms of water, at least 6 gases, and 8 metals 
are available as coolants. With considerable development, other fluids such 
as oil may become practical as coolants. When consideration is given to the 
fuel materials and the manner in which they may be conditioned for use, a wide 
variety of reactor designs may be evolved. The worldwide experience to date 
does not indicate that any particular type or any particular design is the hest. 
It is not expected that the reactor types having superior performance for power 
seneration can be identified until much more operating experience is available. 
The generation of electrical power places demands on the powerplant for con- 
tinuity of operation which is expected of few other enterprises. Until the 
performance of nuclear powerplants as part of the day-by-day operation of 
power networks has been demonstrated, any advantage or disadvantage with 
respect to continuity of operation only can be estimated. It is this experience 
which will give each type the severest test. Technologists who have had experi- 
ence with nuclear reactors not for power but for other purposes are generally 
very optimistic that the nuclear reactor will turn out to be a reliable and steady 
source of energy. This optimism must be realized in fact because nuclear power- 
plants with their higher capital costs must be base load plants and, therefore, 
must provide a very high percentage of on-the-line time. 
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Nuclear reactors of certain types, which ultimately might produce machines of 
superior performance in a power network might never come into existence sim- 
ply because they were not tried out on a substantial scale sufficiently early 
in the nuclear power development program. Since it will take actual commercial 
experience, and on a fairly large scale, to demonstrate the real usefulness of a 
power reactor, a machine which is very late in arriving at that stage of test may 
find the going very tough in the face of competing machines, which may be tech- 
nologically poorer but which happen to have the benefit of large-scale use. There- 
tore, if it is desirable or necessary now to expand the power reactor develop- 
ment program in a manner which expands the number of reactor types under 
test, it is clear that this program should include types not yet programed for tests 
on a large scale. 

No one reactor type contains all of the potentially important features of reac- 
tor design. Some of the more important features of reactor design which are 
worthwhile putting to test by power reactor construction are the following: 

1. High temperature coolants, especially those requiring low pressure 
systems. 

2. Moderators and coolants giving the maximum neutron economy and 
allowing use of natural uranium fuel. 

3. Systems which offer major simplification of the fuel fabrication and 
process cycle. 

4. Systems which exploit the experience gained in the special nuclear 
materials production program. 

The following sections contain descriptions, along with advantages and dis- 
udvantages of some reactor types which could be given added emphasis in an 
expanding development program for power reactors. 


1. Gas-cooled reactors 

The title “Gas-Cooled Reactors” indicates a very generalized type of reactor. 
The more probable moderating materials for such a reactor are the solid 
moderators—graphite, beryllium oxide, and beryllium metal. Moderation is not 
limited to the solid moderators, for design studies have been made using heavy 
water. The gases which may be used as coolants are He, CQ,, CO, Ha, Na, or air, 
Of these, He and CO: are more commonly considered. The construction of gas- 
cooled reactors using solid moderators may be made either using the “tank” or 
the “tube” design. In the tank design of construction, the coolant and moder- 
ator zones operate under essentially the same pressure conditions. The pressure 
in the reactor is contained by a tank. In the tube design of construction the cool- 
ant operating pressure is contained within a system of parallel pressure tubes. 
In this case, the moderator may be at a much different pressure. If the liquid 
moderator, D.O, is used, the type type of construction may be the only choice. 

The tank and tube designs represent design and construction problems of 
a different nature. Problems in the tank design frequently fall on the pressure 
vessel manufacturer, Many designs require heavy-walled vessels having both 
size of vessel and size of access holes to the fuel which are beyond the manu- 
facturer’s construction experience. The tube design problems rest more on 
the designer to cleverly arrange the pressure-containing fuel tubes into cross 
connection Chambers or plenums on both sides of the moderator section, 

Two choices are available for the method of generation of electrical power in a 
gas-cooled-reactor system. The first choice is to generate steam with the hot 
gases from the reactor and use the steam to drive conventional turbogenerator 
equipment. When it is possible to achieve gas temperatures of 1200° F., or pref- 
erably higher, it is then possible to consider putting the hot reactor gas directly 
to a gas turbine. This temperature limit is set by considerations of the efficiency 
of converting the heat energy to electrical energy. As temperatures increase, the 
efficiency of the direct gas turbine cycle equals that of the steam cycle. 

The advantages of the gas-cooled reactor are: 

(a) It is possible to achieve high temperatures with a moderate coolant 
pressure. 

(bv) Most of the gases considered are quite good from the standpoint of 
low neutron absorption and chemical inertness. Among the gases, helium is 
quite outstanding for low neutron absorption and is completely inert from 
a chemical standpoint. Also, among the gas coolants, helium has good heat 
transfer characteristics. 

(c) The choice of materials of construction for many portions of the gas- 
cooled-reactor system is broad due to the chemical inertness of the coolants. 
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The gas-cooled renctors have the following disadvantages : 

(a) Gases, in general, are poor heat-transfer mediums. The heat ca- 
pacity of gases is low. This can have a major influence on the design when 
considering provisions for accommodating for loss of coolant. 

(0) Due to the poor heat-removal characteristics of gas coolant, fuel can- 
not be worked as hard as can be achieved in liquid-cooled systems, 

(c) At the present time, a gas-cooled reactor in large sizes (over 100 
electrical megawatts) probably can use only the steam turbine cycle, since 
gas turbines have a size limitation. A means of overcoming this current size 
limitation is to operate the gas system at very high pressures (1,000 p. s. i.). 
The high-pressure system destroys one of the major advantages of using gas, 

(d@) The construction of gas system using a liquid moderator is especially 
difficult for the moderator must be both physically and thermally separated 
from the coolant. 

2. Hanford-type reactors 

The Hanford-type reactor is really a rather specific design of a graphite- 
moderated reactor. This design or type is considered mainly because of the 
large-scale construction and operating experience of these reactors. The reactor 
is water cooled. The “tube” design is used. In a Hanford-type power reactor, 
the primary cooling water would transfer the heat picked up in the reactor to 
boiling water contained in a secondary system. The steam formed in the second- 
ary system would, in turn, be fed to turbogenerators. It is possible to adapt 
the Hanford design to take advantage of the boiling water reactor studies now 
underway. The reactor heat in this Case would be removed in the form of steam, 
and this steam could be fed directly to the turbines. 

The advantages of the Hanford-type reactor are— 

(a) This reactor has, by far the largest amount of design engineering and 
operating experience of any reactor type in existence. The operating 
characteristics of the current production models may not be markedly dif- 
ferent from those of a power reactor. 

The disadvantages of the Hanford-type reactor are: 

(a) As with most water-cooled reactor systems, the fuel problem is large. 
Water is quite corrosive to most forms of fuel. 

(6) Ina nonboiling version of a Hanford reactor, a high-pressure coolant 
system is required to suppress boiling within the reactor. Operating pres- 
sures of at least 1,000 p. s. i. are required in the primary cooling system if a 
reasonable overall cycle efficiency is to be achieved. 

(ec) This type of reactor appears to be worthwhile only in very large sizes. 
This is a disadvantage only if a reactor type must be developed for a very 
wide range of power outputs. 

8. D.O reactors 

The heavy water reactor is again a generalized type of reactor. When the 
name is used to describe a type, its meaning is that the heavy water is used as 
a moderator. Many designs use heavy water as the coolant, however this is not 
a necessary feature for designs have been prepared in which a gas, light water, 
or a liquid metal have been used. The Canadian NRX reactor is a D.O-moder- 
ated, H,O-cooled machine. If H.O is used as the coolant, the reactor heat may 
he absorbed either in the liquid water or in formation of steam within the reactor. 
“Tank” or “tube” design constructions are possible among the various designs. 
When both moderator and coolant are heavy water, either design may be used. 
The “tube” type construction must be used for all other coolants. 

The advantages of the heavy-water reactor are 

(a) This reactor has the best neutron economy of any of the reactors. 
With such a system, it is possible to use natural uranium as fuel and irradi- 
ate this fuel to quite high burnup. 

(b) The production reactors at the Savannah River site represent large 
scale experience in design, engineering, construction, and operation of large 
heavy-water systems. 

(c) The D.O-moderated reactors have an advantage over other thermal 
reactors in the matter of ease of control. The average time between suc- 
cessive generations of neutrons is longer in a heavy-water reactor than in 
other types; consequently, the allowable time to bring a reactor under con- 
trol is also longer. 

The disadvantages of the heavy-water reactor are— 

(a) Heavy water is quite costly, which is an economic penalty not only 

because of the basic cost of the material but possibly because of the added 
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construction cost due to the high degree of leakproof construction required. 
(b) The coolant system is under relatively high pressures in comparison 
with liquid metal systems or even some of the gas reactors proposed. 
(c) The “tank” design for the large, heavy-water reactors using natural 
uranium fuel requires a very large pressure vessel. The size required is 
heyond the construction experience of manufacturers. 


4. Aqueous homogeneous reactors 

This is a somewhat generalized type of reactor. The large size reactors will 
have the fuel in a heavy-water solution or suspension. In a single region re- 
actor, a large spherical pressure vessel forms the reactor and the fuel fluid is 
pumped through. The heat of the nuclear reaction which takes place in this 
spherical vessel is removed in boilers located reasonably close to the reactor 
vessel. The steam, in turn, goes to the turhbogenerators. 

A second type of reactor is the two-region reactor. This uses two concentric 
spherical vessels. <A highly enriched fuel solution is pumped through the inner 
vessel and a solution or suspension of a fertile material is pumped through the 
annular space between the vessels. The heat from the nuclear reactions in 
these 2 streams is removed in the same fashion as in the 1-region reactor. 

The advantage of the aqueous homogeneous reactors is— 

(a) The handling of fuel is potentially simpler than in heterogeneous 
(solid-fueled) reactors. Fuel fabrication is essentially eliminated. Since 
the fuel is in fluid form, reactor shutdowns are not required for discharging 
irradiated fuel and charging fresh fuel. And, finally, the fluid fuel form 
Inay simplify the processing of irradiated fuels. 

The disadvantages of the aqueous homogeneous reactor are: 

(a) The fuel solutions used are quite corrosive so that the choice of ma- 
terials for construction is limited. The problem can be somewhat allevi- 
ated by using fuel solutions having a low concentration of salts in solution. 
Because of the corrosive nature of the fuel, the homogeneous reactor re- 
quires extensive operating experience to prove its long-term reliability. 

(b) Due to the corrosive and highly active characteristics of the fuel 
solution, the highest integrity is demanded of the equipment. 

(c) The portion of the coolant circuit external to the reactor is highly 
radioactive and must be heavily shielded. 

5. Liquid metal-cooled thermal reactors 

The liquid metal-cooled reactors represent another of the generalized reactor 
types. The more probable moderators are the solid varieties, i. e., graphite, 
beryllium, and beryllium oxide. However, heavy water as a moderator has been 
proposed both in this country and in foreign countries. The metals which may 
be used as coolants are sodium, sodium-potassium alloy, bismuth, and lead. The 
sodium-potassium alloy and lead are not as commonly considered; the former 
because of poor nuclear properties and the latter because of its relatively high 
melting point. Both the “tank” and the “tube” designs are possible when using 
liquid metal coolants. The tank design is being used for the current design 
and construction of the graphite-moderated, sodium-cooled reactor. This basic 
design is also proposed for the liquid metal, homogeneous reactor. A “tube” 
design would be probable by adapting the Hanford reactor to use sodium as the 
coolant. Many varieties of fuel may be used in these reactors. The varieties 
range from the solid forms to the solution forms used for the liquid metal 
homogeneous. 

In most liquid metal-cooled proposals, the primary coolant, which is highly 
radioactive, transfers its heat to a secondary liquid metal system. The heat 
absorbed in the secondary system is transferred to steam in a system consisting 
of water preheaters, boilers, and superheaters. The steam would be sent to con- 
ventional turbogenerators. 

The advantages which may be found among the wide variety of liquid metal- 
cooled reactors are— 

(a) High temperatures may be obtained with a very minimum pressure 
in the reactor cooling system. These high temperatures are capable of gen- 
erating steam having characteristics comparable to those existing in the 
modern fossil-fuel generating plants. 

(b) Liquid metals are excellent heat-transfer media. Sodium is par- 
ticularly good and is a low-cost material in adequate supply. 

(c) The liquid metal homogeneous reactors have the same fuel eyele 
advantages which exist for the aqueous homogeneous. 
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The disadvantages of the liquid metal systems are— 

(a) The primary coolants become quite radioactive so that the portion 
of the cooling system external to the reactor must be heavily shielded. 

(b) Commercially available graphite may be poisoned and may react 
chemically with some of the coolants at high temperature levels. Conse- 
quently, the graphite may require special protection. 

(c) Bismuth, at present, is not in large supply. Unless new supplies were 
made available only a limited amount of reactor power could be generated 
using this coolant. 

(d) The liquid metal homogeneous reactors are the most undeveloped 
of all types discussed and need a great deal of research in materials of con- 
struction and require operating experience to prove their reliability. 

Economics of nuclear power reactors 

Power reactors are not developed to a degree which allows firm estimates of 
the power production costs. Cost estimates for power produced by reactors 
located at and utilizing fabrication and process facilities at a production site 
have been made. Such studies always have included a credit for the byproduct 
nuclear materials which are produced. The cost of power from such an Opera- 
tion is strongly dependent upon the sale price assumed for the byproduct ma- 
terials. Since the only customer for the byproduct materials is the Government, 
the power cost is determined by Government policy with respect to the price 
of byproduct material. Such evaluations therefore are not easily applied to a 
power-only operation. 

Since the power reactor industry is not developed, it is unwise to issue great 
claims for the economic advantages of one reactor type over another. Rather, 
at the present time, it is well to assess only the potential competitive status of 
nuclear power. The choice of a specific reactor type and design by commercial 
builders and operators will probably be based more on which reactor features 
have the most development background and operating experience than on any 
cost analysis. 

In current open literature, it is possible to find power reactor cost estimates 
ranging from $225 to $325 per kilowatt of capability in plants having met 
capabilities of 22 to 225 megawatts. Using 12 to 15 percent annual fixed 
charges, as is used in private utilitties, and an 80 percent load factor, these 
capital costs represent 4 to 7 mills per kilowatt-hour. The fuel costs are cur- 
rently more vague than are the capital costs. Fuel element designs, fabricating 
materials and methods, and processing techniques are in a highly developmental 
stage. Estimates’ indicate that the fuel cost in large reactors will be in the 
range 2.5 to 5 mills per kilowatt-hour. These are not first-round reactors, but 
reactors built after operating experience has been gained on the first-round 
reactors. 

With probable operating and maintenance costs of 1 to 1.5 mills per kilowatt- 
hour, a total power production cost of 8 to 12 mills per kilowatt-hour is not 
unreasonable to expect from a second round of large power reactors. The 
following table from the McGraw-Hill reference’ illustrates the level of confi 
dence which is shown for the nuclear power industry. 


Power reactor electrical production costs, mills per kilowatt-hour 


| “Near future | ‘‘ More distant 


reactors” future reactors” 
Fixed charges: | 
Capital 48- 6.4 39 
Fuel inventory 1% 95 f 
Fuel fabrication and separation 134.7 
Fissionable material makeup 0 4 ‘i 
Operating and maintenance . 6. 75 e 
Total 8, 0-12.5 44 


The costs in this table include no element of research and development, nor 
is escalation considered. The headings “Near-Future” imply about 10 years, 
the “More-Distant Future” about 25 years. These figures may be compared with 
an average cost of 6 to 7 mills per kilowatt-hour from current United States 


1 Nuclear Engineering Handbook, McGraw-Hill Book Co. (to be published). 
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private utilities using fossil-fueled plants. The very best, large generating 
stations now being built or planned for locations in the heart of the coal region 
are expected to produce power at 3.5 mills per kilowatt-hour.* It is seen that 
the nuclear power industry is expected to become competitive with the best. 

To reach the predicted competitive position, advances are required in reactor 
technology, in the fabrication of fuel and separations of irradiated fuel into the 
fission products and residual fertile and fissionable material. 

It is very probable that these advances cannot be realized without actual 
commercial experience in operating nuclear powerplants. 


AEC ANNOUNCES PLUTONIUM PRICE SCHEDULES 


Lewis L. Strauss, Chairman of the United States Atomic Energy Commission 
today announced prices to be paid by the Commission for plutonium produced 
in the operation of licensed power and research reactors in the United States 
between now and June 30, 1963. 

For purchases between now and July 1, 1962, the price will range from $30 
to $45 per gram depending on the plutonium 240 content of the material. For 
the year July 1, 1962-June 30, 1963, a single price of $30 per gram will be in 
effect. These prices supersede all previous guaranteed fair prices for this 
material and details of the new schedule will be published in the Federal 
Register. 

The 1954 Atomic Energy Act authorized the Commission to guarantee priees 
domestically for a period not to exceed 7 years. The prices announced today 
are based on these provisions. The Commission intends to continue the prac- 
tice of extending annually, for 1 year, the period for which guaranteed prices 
of plutonium have been established so that the guaranty period will extend at 
least 6 years in advance at any one time. 

In making such extensions, the Commission expects that the guaranteed fair 
price for plutonium will be reduced, as dictated by consideration of the value 
of the material for its intended use by the United States and giving such weight 
to the actual cost of producing it as the Commission finds to be equitable, to a 
level based upon the fuel value of plutonium in commercial power reactors. 


The Commission action will facilitate the preparation of economic data 
required by regulatory bodies for nuclear power projects in the United States. 
In arranging financing and under ratemaking and stock issuance procedures 
generally applicable in the public utility field, complete public disclosure of 
anticipated and actual expenditures and revenues is required. 

The principal application of the new price schedules will be in the power 
reactor field because research reactors generally do not produce substantial 
amounts of plutonium. 


UNITED States ATOMIC ENERGY COMMISSION, 
Washington, D. C., April 28, 1957. 
Mr. JAMES T. RAMEY. 
Reecutive Director, Joint Committee on Atomic Energy. 

Dear Mr. RAMEY: In accordance with your request of April 8, 1957, there are 
enclosed tables showing for major Atomic Energy Commission installations 
electric power contract demands as of July 1, 1957, and projected electric power 
requirements for July 1, 1961. 

Sincerely yours, 
Davin F. SHaw, 
Assistant General Manager. 


2 The Geography of Aluminum Changes Again, Business Week, June 16, 1956, pp. 88-103 
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Electric power data 


MAJOR AEC FACILITIES EXCEPT GASEOUS DIFFUSION 








July 1, 1957 July 1, 1961 
Location and supplier Contract Projected 
demand, Load factor, require- Load factor, 
megawatts percent ments, mega percent 
watts 
Hanford 
BPA, plant 285 0 RS 200. 0 5 
BPA, village 23.0 Fi 29.0) 55 
Savannah River 
SCG Co. and SCE &G.C 70.0 99 95.0 09 
Onsite generation 137.0 78 151.0 90 
Total 207.0 8 246.0 94 
Nuclear Reactor Testing Station: Idaho Falls, 

Idaho Power Co.? 18.0 68 0.0 65 
Fernald: Cincinnatti Electric & Gas Co 16.3 75 19.3 71 
St. Louis: Union Electric Co 5.9 70 55 75 
Weldon Springs: Missouri Edison Co. 5 0) 15.0 72 
Argonne National Laborat ry, Chicago: Co1 

monwealth Edison Co 8.5 A) 32.5 35 
Brookhaven National Laboratory, New York 

Long Island Lighting Co _- 13.0 S: ”. 0 83 
Livermore: Pacific Gas & Electric Co 10.0 36 21.0 39 
Rocky Flats: Publie Service Co., of Colorado 7.5 43 8.2 a9 
Los Alamos 

Onsite Generation and Public Service Com- 
pany of New Mexico 21.2 72 12.7 60 
GASEOUS DIFFUSION PLANT AREAS 
Oak Ridge 
TVA 7 04 7K Qo4 
Do 1, 220 yy 1, 220 994 
elf-g lerati 200 QQ 2K HQ 4 
TX tal 2 120 10 > 1% 904 
Paducah 
TVA 1, 205 99+ 1, 205 WY + 
EET. 735 90+! 735 994 
Total 1, 040 9a4 1. 040 99 
Portsmouth 
OVEC 1, 800 99 1, 800 994 
Do 150 9 Lt 994 
Total 1, 950 gy 1.950 Qg+ 
1 Subcontract 
2 Power required up to 40 megawatts maximum is purchased under existing long-term contract 


} Agreement being negotiated. 


DEPARTMENT OF THE INTI RIOR, 
BONNEVILLE POWER ADMINISTRATION, 
Portland, Oreg., March 15, 1957. 


Mr. J. E. TRAVIS, 
Vanager, Hanford Operations Office, 


Atomic Energy Commission, Richland, Wash. 


DeAR Mr. Travis: Your letter of February 7, 1957, requests an estimate 
the value of power over the period 1962 to 1987. 
As discussed at the meeting here on February 1 with members of your staff 
and General Electric Co. personnel, we are furnishing you a value which corre- 
sponds to the value currently recommended by the Federal Power Commission 


for use in study of the feasibility of hydroelectric projects. 


of 


We have discussed 


this decision with Mr. Lesher Wing, regional engineer of the FPC, and have 
his informal approval. 
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The FPC report of November 15, 1956, Value of Power—Pacific Northwest, 
provides spot values of Federal power as follows: 














! ! 
| ©. Yapacity [Ps Energy || Capacity Energy 
| value value 1] value value 

ll teat ice eh Se a ees 4 i Ps Cond ee 

Dollars per Mills per |} Dollars per Mills per 

kilowatt kilowatt | kilowatt kilowatt 
ee 11. 98 1.40 || 1974-75.........--..-- 12. 60 2. 52 
1964-65... 22... 12.19 1.44 || 1979-80... ........--.. 12. 80 3. 30 
1969-70__._.. ees | 12. 39 1. 64 1 ee 12. 80 3. 30 





Mr. Wing furnished a copy of this report to the AEC representatives who 
called on him in San Francisco. 

The spot values of power define a uniformly changing annuity in each of 
the indicated 5-year periods. The present worth of a uniformly changing an- 
nuity is provided by the following formula: 


~- (se[i+r(1+i)]—rn) 


where i=rate of interest 
=unit rate at which the annuity changes from 1 at present 
n=number of years through which the annuity extends from the present 
1 
(1+i) 
Sn==the amount of a uniform annuity of 1 for n years, which can be ob- 
tained from standard annuity tables as can also v". 


Application of the formula to the various intervals through the period from 
1962 to 1963 through 1987 to 1988 provided the total worth in 1962 of all future 
values of power through the period. The uniform annuities equivalent to that 
total worth are $12.55 per kilowatt plus 2.39 mills per kilowatt-hour. These 
figures then are the value of power which you requested. 

The spot values of power in the FPC report of November 15, 1956, are for 
power deliveries from high-voltage substations at 115 kilovolts. A corresponding 
BPA report estimates average annual system transmission cost under 1975 load 
conditions at $3.48 per kilowatt for transmission from the generator to the same 
point. Transmission losses in the same report are estimated at 314 percent on 
energy and 4% percent on peak. Correcting the foregoing value of power for 
this transmission cost and loss, the estimated value of power at the generation 
plant is $8.50 per kilowatt plus 2.31 mills per kilowatt-hour. 

The discussions on February 1 indicated that there may be some misunder- 
standing as to the proper application of the value of power. The value does 
not indicate the amount of revenue which we would credit to the project for each 
kilowatt and kilowatt-hour. Under procedures presently followed for multi- 
purpose projects this value is used in computing the total benefit-to-cost ratio 
for the project and in allocating the cost of the project between power and other 
purposes. The cost of the project allocated to power determines the amount of 
system power revenue which we return for repayment of project cost. 

The cost-allocation procedure that is presently favored by the Federal agencies 
which are engaged in the development of multipurpose projects is the separable 
costs-remaining benefits methods. It appears that this method is just as ap- 
plicable to a dual-puropse reactor constructed for power and plutonium as it is 
to a multipurpose river project. 

As requested in your letter of February 7, the values furnished herein are for 
power with a dependability reasonably comparable to our existing power supplies. 
If the dependability were materially less, then the capacity value of $12.55 per 
kilowatt would not be realized although the energy value would be essentially the 
same. 

If we can be of further assistance to you in these studies, please feel free to 
call on us. 

Sincerely yours, 


Dr. PEARL, Administrator. 





AUTHORIZING LEGISLATION 


Unrrep Srares Atomic ENERGY COMMISSION, 
HANFORD OPERATIONS OFFICE, 
Richland, Wash., April 8, 1957. 

Subject: Hanford Power Reactor Studies—Value of Electric Power. 

GENERAL ELEctTRIC Co., 

Hanford Atomic Products Operation, Richland, Wash. 
(Attention: A. B. Greninger, General Manager Irradiation Processing 
Department. ) 

GENTLEMEN: Reference is made to a meeting in the Portland office of Bonne- 
ville Power Administration on February 1, 1957, attended by Messrs. Dowis and 
Carson of your organization and representatives from Washington and Han- 
ford offices of AEC, for the purpose of discussing the value of electric power 
which could be produced at Hanford. 

Subsequent to the above-referenced meeting, this office requested of BPA a 
revised estimate of the value of power which could be produced at Hanford 
under conditions which have been considered in subject studies. A copy of the 
BPA reply is attached hereto. 

Your attention is invited to that table on page 1 of the BPA letter and par- 
ticularly to paragraph 2 of page 2 of this letter where the value of power is 
defined in terms of its dollar worth to Hanford as the point of generation 
origin. These new numbers, which are expressed as dollars per kilowatt-year 
of plant capacity and mills per kilowatt-hour of energy generated, depart con- 
siderably from the figure that has been used here in the past and which has 
been based upon a statement from Mr. Herschel Jones of BPA in a letter dated 
October 29, 1953. It is also is substantially below the estimate developed by 
Mr. Dowis in his recent study on the value of such product. 

Dr. Pearl also indicates, in the attached letter, that the value stipulated is 
not necessarily the credit which this project would receive for such power, but 
the value which would be used in determining the so-called benefit derived 
from such a federally financed enterprise in making a cost benefit study. 

Also forwarded is a copy of a Federal Power Commission report dated No- 
vernber 15, 1956, in which is discussed the value of power in the Pacific North- 
west. The data used in the BPA evaluation are substantially the same as those 
contained in table V-1 of this report. 

Yours truly, 





H. H. ScHipper, 
Director, Pnginecring and Supply Division. 


UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., June 6, 1957. 
Hon. Cart T. DURHAM, 
Chairman, Joint Committee on Atomic Enery. 


DEAR Mr. DvurRHAM: In our letter to you of March 8&8, 1957, the Commission 
summarized the present civil information cooperation with the United Kingdom 
and identified in particular several issues which have emerged in recent months. 
Subsequently, further discussions were held in London with representatives of 
the United Kingdom Atomic Energy Authority on this subject. In addition, the 
Commission has just concluded talks in Washington with Sir Edwin Plowden, 
Chairman of the United Kingdom Atomic Energy Authority. 

You may recall that one of the basic problems set forth in our letter of 
March 8, was that the United Kingdom treats commercially valuable information 
differently than the United States. In summary, it is Government policy in the 
United Kingdom to require private industry to pay a royalty for such information 
made available by the British Government as a contribution toward the cost 
that the British taxpayers incurred in financing the research and development 
work involved. This policy was reaffirmed by Sir Edwin Plowden during our 
Washington discussions as not only now applying in the atomic energy field but 
as having been for years a general policy applying to any information developed 
by the British Government which has a commercial application. 

Our discussions were characterized by frankness and there was a recognition 
by both sides that the basic problem of exchange between the United States and 
the United Kingdom of commercially valuable information was very complex. 
As a step toward a solution of the overall problem, Sir Edwin Plowden made a 
proposal with respect to information on the Calder Hall reactor which the Com- 
mission has accepted. 
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However, it was mutually agreed that further discussion should take place, 
possibly in the autumn, to appraise progress made under the British proposal 
on the Calder Hall reactor and to explore possible additional steps in other 
areas aimed at achieving a resolution of the difficulties caused by the different 
policies followed by the two governments in handling governmental information 
which has commercial implications. 

The United Kingdom proposal is as follows: 

(1) The United Kingdom Atomic Energy Authority will make available to 
the AEC and our direct contractors all detailed information on the Calder Hall 
design itself, subject to a cutoff date of January 1, 1957, i. e., the original Calder 
Hall design and all modifications introduced up to the date stated, 

(2) The United Kingdom Atomic Energy Authority will make available for 
circulation to the United States access permit holders a body of information 
adequate in the view of the Authority for the evaluation of the Calder Hall 
reactor. This body of information would be subject to the same cutoff and 
would include some detailed information which is characterized by article 
IT.A.2 of the bilateral agreement. 

(3) If the United States access permit holders or any United States firms want 
more detailed information than available to them under the above proposal, the 
United Kingdom Atomic Energy Authority will facilitate license arrangements 
With the British industrial consortia. 

(4) The above proposal is not conditional on the receipt by the Authority 
from the Commission of similar information on Shippingport, 

The Commission has accepted this proposal and will shortly hold technical 
discussions with the appropriate represenatives of the Authority to place this 
proposal in effect. 

Sincerely yours, 
W. F. Lissy, Acting Chairman. 


STATEMENTS OF KENNETH E. FIELDS, GENERAL MANAGER, AND 
W. KENNETH DAVIS, DIRECTOR OF REACTOR DEVELOPMENT DI- 
VISION, ATOMIC ENERGY COMMISSION 


Mr. Fieips. Mr. Holifield, in your first reference you indicated there 
were a number of projects still to be discussed this morning. I won- 
der if we could identify those at this time. 

Representative Honirimup. Yes. I have a list of them here. These 
are all unclassified. 

The first is 53-e-1, power reactor development acceleration project, 
$11,500,000; 58-e-11, sodium reactor experiment, SRE modification, 
$4,700,000; 58-e-12, liquid metal reactor experiment, LMF RE, site un- 
determined, $17,500,000; 58-e-13, Argonne boiling reactor, National 
Reactor Testing Station, Idaho, $8,500,000. 

And we will receive testimony now on those projects. 

Representative Coir. These, I judge, Mr. Chairman, are items which 
were determined should be included with the list previously submitted ¢ 

Mr. Fietps. Would you like me to give my version of what this ac- 
tion is, Mr. Chairman ? 

Mr. Cole, in the bill as originally submitted, we had included an 
item for power-reactor development acceleration in the amount of 
$20 million. 

Representative Coir. That was item 58-e-1 ? 

Mr. — Los. That is correct. 

Now, as a result of negotiations during the past weeks we have re- 
moved the Argonne boiling reactor project in the amount of $814 
million from project 58-e-1 and established it as a new project, project 
58-e-13. This revises the estimate for project 58-e-1 from $20 million 
to $11.5 million. 
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The other two projects, 58-e-11 and 58-e-12, are two items which 
up to this time we had included in our operating budget but which 
under the new language would now require authorization. 

Representative Hoxirirevp. I think in addition to these items which 
we will go through one at a time—for the public record we had 
better have some testimony on the Puerto Rican reactor. As I re- 
member, there has been no testimony on it except the general matter 
which was submitted in the opening statement of these hearings, 
except those that were discussed in executive hearing. 

Mr. Frevps. We had some discussion of this, I believe, twice before, 
both in conjunction with an opening statement and a later statement 
with respect to the Puerto Rican center. These discussions were in 
closed session, I believe, but I was under the impression that the 
hearings would be made public. 

We did supply statements on this, with a justification data sheet. 
All of these are unclassified. 

Representative Horirrerp. After discussion with Mr. Cole, let. me 
say this with reference to the Puerto Rican reactor. If you remember, 
in executive session we went into a great many things ‘which are un- 
related to it, specifically at least, and rather than to make public that 
testimony and bring in a lot of extr aneous matters into this particular 
hearing, it might be well to give a résumé at this time. Now, I cannot 
remember exactly what you gave as a general statement, Mr. Fields. 
Maybe your supplemental st atement at this time on the Puerto Rican 
reactor would be sufficient. 

Mr. Frevps. All right, sir. Would you like this done now, or do 
you want to take up the other items? 

Representative Hortrieip. No; after we go through these items. 

Mr. Frevps. All right, sir. 

Representative Horirretp. We will take up 58-e-1 first. 

Mr. Frevps. I would like Dr. Davis to direct his remarks to these 
projects, Mr. Chairman. 

Mr. Davis. Mr. Chairman, this project for $1114 million is to cover 
such construction as may be required to expand the research and 
development program in the field of the civilian power-reactor pro- 
gram. This includes such things as the construction of small, experi- 
mental reactors that might be required, buildings for reactor experi- 
ments, and various laboratory and research installations which cannot 
be defined at the present time. This is a part of our program for 
accelerating and expanding the civilian power-reactor program. 

There are a number of projects of this general nature that we have 
in mind, some of them related to plutonium facilities, some of them 
related to chemical processing, some related to requirements for addi- 
tional hot-cell facilities, a rather important one on the zero-power 
reactor needed for the fast-reactor program, and things of this general 
nature. 

Representative Hoxtrretp. This item, as I understand it, is alto- 
eether for the reactors within the AEC laboratories ¢ 

Mr. Frevps. Not necessarily reactors. 

Mr. Davis. No. This is entirely the Commission’s own power- 
reactor program and would be for facilities needed for the civilian 
power-reactor program. It relates to various kinds of facilities for 
reactors, for critical assemblies, for hot cells, for various types of 
facilities required to carry out this program. 
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Representative Horirrecp. Are these projects, the ones that we have 
been talking about, those where you are doing work in your labora- 
tories in the way of general research, but that have application to 
general projects which } private groups are pursuing ¢ 

Mr. Davis. These would have application to the private projects in 
the same sense that the Commission’s whole civilian power-reactor 
program does. They are a portion of the Commission’s own program. 

Representative Horremtip. To make it specific, is this for the testing 
of fuel elements and the fabrication of fuel elements for use in the 
different reactor projects of the cooperatives and the private utilities ? 

Mr. Davis. No; this is for the Commission’s own experimental 
reactor program. Now, some of these facilities might be involved in 
some of the work that the Commission might be doing under the coop- 
erative arrangement, but this would only be an incidental matter. 
For example, the ZPR-6, which is a critical facility we hope to build 
at Argonne to study fast breeder reactors, using U-235 cores primarily, 
might be utilized to make some experiment during the course of its 
existence in connection with some of these projects. But it is needed 
and would be justified on the basis of the Argonne Laboratory’s devel- 
opment program. 

Representative Hortrieip. There was an area of research referred 
toin the PRDC letter appendix or contract—I forget which—in which 
they were interested, but which they specifically alluded to as not 
being « part of their reesarch contract. Would this fall within that 
area ? 

Mr. Davis. Well, the kind of work which falls outside this area 
would be the kind of things that they are assuming that the Commis- 
sion is going to pursue as a “part of its own program. 

I might mention that some of these facilities are the kind of things 
that would be required for the work that Du Pont and GE are doing 
in connection with some of the development programs they are carry- 
ing out for the Commission. These programs, the plutonium-recy- 
cling program, for example, are in a formative stage, and having a 
project of this sort enables us to start some of the facilities which 
we may not be able to see now in connection with a program that is in 
this stage. 

Mr. Fieips. Mr. Chairman, I have testified on this type of project 
several times over the past years in connection with the weapons pro- 
gram. It has been my experience that the reactor field is more com- 
plicated than the weapons field from the standpoint of engineering. 
Now, we have new developments. You heard of many of these on 
Monday. In our own laboratory efforts at General Electric, Du Pont, 
on the plutonium recycle, on the actual uranium heavy-water reactor 
work that is going ahead, and the work on reactors at Los Alamos, 
there is going to be a requirement for such facilities as experimental 
buildings or hot cells. If we do not provide for this type of project, 
these programs are going to be slowed, because, as they go forward 

rapidly and vigorously, | you cannot project in advance how much 
space you need in a hot cell or haw many critical assemblies you need. 
You have got to have this kind of flexibility. This project is pro- 
vided for the conduct of our own program. Occasionally, it will 
have incidental benefit to cooperative arrangements. But, if that 
were the only reason to build it, we would not have the authority, in 
our estimation, to build it. 
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Representative Houirimxp. All right. Let us go to the next item, 
58-e-11. 

Mr. Tout. In the past, similar items in the 1955 and 1956 budget 
were earmarked for construction of reactors in the cooperative pro- 
gram—$25 million in fiscal 1956 and the $15 million last year. Will 
this receive similar allocation—the remaining $11.5 million in this 
year’s item ¢ 

Mr. Fietps. I think you must have been out of the room when we 
discussed this subject, Mr. Toll. The authorizations referred to have 
not been committed except for a small amount in 1956. They will 
be superseded by the authorization for cooperative arrangements for 
Elk River, Piqua, Consumers, and so forth. The authorizations you 
mentioned were clearly defined as being both for cooperative projects 
and for facilities at our own stations. Now, we are saying that, un- 
der the new approach to authorization, this $1114 million for project 
58-e-1 is purely for facilities at our own stations and not for co 
operative projects. 

Mr. Touu. Thank you, sir. 

Representative How FIELD. Now we go to 58-e-11. 

Mr. Davis. That is a project in the amount of $4, 700,000, which is 
or modifications to the sodium reactor exper iment at Santa Susana, 

Calif. This, as you know, is a reactor experiment which is intended 
to explore the possibility of the sodium graphite reactor concept. 
The reactor at the present time is being started up with a particular 
set of fuel elements and a particular set of graphite cans in it. One 
of the things we think we will probably do by way of modification 
is to try out a different type of core. This is an expensive business, 
and much of this cost would be associated with removing the present 
core and installing a new core to try out a different type > of core con 
cept in the SRE. This is the way we can make progress in utilizing 
these reactor experiments. 

Mr. Touw. Mr. Chairman, could I ask a question ? 

Is this under an existing contract with North American Aviation / 

Mr. Davis. Yes. This would be carried out under our present 
contract. 

Mr. Tox. It would be an amendment to your present contract with 
them ¢ 

Mr. Davis. Yes, sir; I believe so. 

Mr. Toiu. In that same contract, is there a provision for precon- 
struction research and development work on the Consumers project 
in Nebraska? Would that also be done under the same contract ? 

Mr. Davis. This might be handled also by an amendment to the 
same contract. 

Mr. Tox. Do you feel you could draw a clear line between this item 
and the preconstruction research and development work for Con- 
sumers ¢ 

Mr. Davis. Well, this particular item is primarily a construction 
item, but would be directed toward a new type of core and a new type 
of fuel elements for the SRE. <A large part of the work and a large 
part of the cost that is involved is in providing fac eee for and 
actually removing the present core from the SRE. I do not think 
there would be much relationship between this and the actual research 
and development that would be done for the Consumers project. 
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Mr. Toui. Although this is hardware, bricks, and mortar, you would 
not think this is research and development leading directly to the 
Consumers project ¢ 

Mr. Davis. Well, Consumer’s present plans are to utilize basically 
the type of core that is in the SRE at the present time. This project 
would be directed primarily toward providing an improved core for 
the SRE. 

Representative Horirretp. Mr. Fields, I am trying to determine the 
difference in this item, or relate it rather to the items on the unclassi- 
fied presentation on the operating costs of the reactor development 
program, 

Mr. Fievps. The operating costs / 

Representative Honirreip. Yes. 

Mr. Fieips. I am not sure I have the document you are referring to. 

Representative Honirimxp. It is the operating budget. Is this item 
of $4,700,000 transferred over pq the oper rating Dedieal 

Mr. Fiexps. A part of it is. I do not believe the total cost will be 
incurred in fiscal 1958. But we are asking authorization for the total 
cost of the modification. 

Representative Honirierp. Well, you have these items now in your 
operation budget. You have research and development on SRE for 
the fiscal 1958 budget, $4,028,000; fuel fabrication on the SRE, $320,- 
O00; a reactor experiment fabrication of SRE, $3,100,000. So that is 
a total of about $5,049,000 in items in your operating budget, fiscal] 
year 1958 budget estimate. 

Mr. Davis. We have taken $300,000 of costs in 1958 out of the operat- 
ing budget, and we have put it in to cover the cost for 1958 under this 
authorization, 

Representative Houtrrecp. Then I am correct in assuming that 
there is $8 million in the operating budget, less the $300,000, and 
$4,700,000 in this budget for the SRE; is that correct ? 

Mr. Davis. This $4,700,000 would be spent over several years. Only 
about $300,000 would be costed during 1958. When we had this 
change between the authorization and the operating procedure, we 
took $300,000 to cover the costs in 1958 out of the operating budget. 

Mr. Fietps. Could Mr. Burrows speak to this for a moment, sir? 

Mr. Burrows (Don S. Burrows, Controller, Division of Finance, 
AEC). We are preparing a revision to our budget, Mr. Holifield, 
which will transfer any amounts that we have in the operating budg- 
et either for the Jiquid ‘metal fuel reactor experiment or the sodium re- 
actor experiment into the construction budget, so that there will not 
be a duplication. In other words, the operating budget will be re- 
duced by the amounts that are now in the operating budget t, and those 
will be transferred over to the construction appropriation. 

Representative Hoxirietp. That is on the $300,000. 

Mr. Burrows. Well, I think the actual figure is about $3 million, 
ir, that will be transferred over. 

Representative Hoxirretp. The reactor experiment fabrication on 
this, $1,300,000? Is that the item you are talking about? 

Mr. Burrows. Well, the actual costs are only $3 300,000. The amount 
that we would have in unpaid obligations I do not have right here at 
the moment. I just want to assure the committee, though, that there 
will be no duplication between this authorization and what we have in 
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the operating budget. It will be transferred before we get to the 
Appropriations Committee. 

Representative HonirieLp. And this is necessary for you to continue 
with the research and development information on the SRE‘ 

Mr. Davis. Yes. This is a reactor experiment, and we feel that 
after having tried the first core and having verified its performance in 
operation, we now know how to develop a better core, and this 
amount is to take out existing core, to provide the new core, and to 
install it in this reactor experiment. 

Representative Ho.iriecp. Well now, leaving this for the moment, 
but remembering it is a pattern, will this have to be the pattern on 
all of those experimental reactors? Will it not be necessary for 
‘ou to come back year after year for additional moneys to make 
modifications and changes in your core assemblies and different tech- 
nical parts in order to continue to obtain research and development 
information ¢ 

Mr. Davis. Well, yes. This is the way in which we would plan 
to utilize the various reactor experiments. For example, in the EBR 
9 it is our intention after operating it on U_-235 core to change it over 
to plutonium core. 

Representative Horirrevp. Is it also your intention to do the same 
thing on the four co-op reactors that we have had before us? 

Mr. Davis. Well, these are not developmental or experimental re- 
actors in quite the same sense, Mr. Holifield. I think as improvements 
in cores were developed through development programs, they would 
be able to utilize improved cores as time went on. However, I do 
not think they would put in one core and then turn around after it 
had operated successfully and put in an entirely different core merely 
to find out how it would work. I think they would go more in the 
direction of improvements from core to core, but always utilizing 
cores that would seem to, while they would have these improvements, 
give a good prospect of actually working out. In the experimental 
reactors, we would probably be inclined to try something more high- 
ly experimental as we went from core to core. It is a difference in 
degree; not a difference in procedure. 

Representative Horrrreip. I understand. In other words in an 
experimental reactor in your own laboratories, you might tear it 
down and completely put in a new shape of core, and so forth. 
Where in these co-op reactors you would rely mainly on the way it 
would be first constructed, but you would change the types of fuel 
elements, without necessarily changing the reactors to test them? 

Mr. Davis. I think generally that is true. You see, experimental 
reactors, we are really trying to conduct experiments on technology. 
In the cooperative type of reactors, while we are experimenting with 
technology, it is true, we are interested here in finding out more what 
the operating costs and performance can be; which is quite a differ- 
ent proposition from the reactor experiments. 

Representative Horirrevp. I think that explains it. 

Go ahead. 

Mr. Tou. Dr. Davis, I believe Dr. Zinn indicated that he believed 
the postconstruction research and development money should be used 
for this type of work. That is, it should be used for further ex- 
perimentation, further research and development work, even on the 
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eactor which his group is proposing, which is, as you know, a large 

scale 136,000 electrical kilowatt proposal. On the other hand, some 
of the other proposals—the funds that they are requesting for pro- 
posed construction are not for experimental purposes but for meeting 
incremental costs. Does that mean that in those that are designed 
toward incremental costs you would not encourage postconstruction 
experimentation ¢ 

Mr. Davis. No. As I tried to point out to Mr. Holifield, I think 
it is mainly a matter of degree. We would surely like to see im- 
proved cores in the power demonstration reactors as well as in the 
experimental reactors. But I think that we are inclined to do things 
that are much more experimental in our own reactors than we would 
expect anyone to do with, say, 136,000-kilowatt reactors. 

Mr. Tox. It goes to the type of thing that you will pay for; how 
you will use this postconstruction money / 

Mr. Davis. Yes. In any core one has the poaeernnn of making 
some improvements. Now, the type of thing we are talking about 
here in the case of the SRE is to put in quite a radically different 
core. In the case of a semicommercial or prototype power reactor, 
one probably would be putting in different cores, but probably 
changed to a much lesser degree. And one would probably be more 
conservative about the tvpes of changes one would make, and one 
would probably be more interested in the types of changes that would 
reduce the actual operating costs, which might still ‘be substantial 
changes, than he would be in trying wholly new types of core simply 
to try out a somewhat different variant of the same technology. 

Representative Hontrrecp. All right. Let us go to 58-e-12. 

Mr. Davis. This is the project for the construction of a liquid 
metals fuel reactor experiment in the amount of $17% million. At 
the present time we are having development work done by Brook- 
haven and by the Babcock & Wilcox Co., which we anticipate will 
lead to the construction of a liquid metals fuel reactor experiment 
which again will be an experiment for the same general purpose as 
the sodium reactor experiment. It is not pl: unned to put any electri- 
cal generating facilities on this experiment, but merely to operate it 
as a heat produce er. But here again, we would hope to ‘have a reactor 
experiment putting out perhaps something up to about 20 megawatts 
of heat, where various types of experiments could be conducted to 
develop the technology of the liquid metals fuel reactor. This re- 
actor, as you may recall, is a liquid bismuth reactor with uranium 
dissolved in the bismuth, which is what might be called a semi- 
homogeneous type of reactor. The moderator in this case is actually 
oraphite, which is solid. 

Representative Houmireip. Which reactor in the power demonstra- 
tion program does this relate to? 

Mr. Davis. This does not relate to any that are presently in the 
program. 

Representative Hotrrrevp. It does not provide technical knowledge 
which is necessary or important to any of your reactor programs? 

Mr. Davis. It will surely provide some general technical know]- 
edge that is important to the program. But this is a new type of 
reactor which is still in the early stages of development. It is one 
which we think in the long run may be fairly attractive. But it is 
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not one which is at a stage where we believe any one really should 
plan now to build a full scale reactor. So that it does not have any 
direct correspondence with the power demonstration program. 

Representative Hoiirretp. Any questions / 

Let us go to 58-e-13, $8,500,000. The former 58-e-12 was for 
$17,500,000. 

Mr. Frerps. 58—e—12 was the one we just discussed. 

Representative HorirrmLp. Where is that to be constructed ? 

Mr. Davis. We have not finally decided on a site for that yet, sir. 

Representative Hontrreip. It would be on one of the Commission 
facilities ¢ 

Mr. Davis. It would probably be on one of them, or near it, I think, 
probably located somewhere near Brookhaven, but this has not been 
decided. 

Representative Honimieitp. Are you far enough along on this that 
you need this money this year ¢ 

Mr. Davis. Yes, I believe so. 

Mr. Fievps. We need authorization this year, Mr. Chairman. The 
actual expenditures would come in later fiscal years. 

Representative Honirietp. How much of that are you asking for 
under the appropriation this year / 

Mr. Frexps. I believe it is something like $2 million. 

Mr. Davis. About $2 million. 

This next project, 58-e-13, is what we have called the Argonne 
Boiling Reactor (ARBOR). This is an experimental facility which 
is designed to extend the coniemee in the boiling reactor field and 
allow us to experiment with quite a wide range of parameters. In 
a boiling water reactor, in particular, one has a lot of different kinds 
of parameters which are important in trying to arrive at an optimum 
design for such a reactor. This is a facility which will allow operation 
at quite large heat outputs, which will generate no electricity, will 
be located at the National Reactor Testing Station in Idaho, and will 
permit, we believe, quite a large extension of the tec hnology on boil- 
ing water reactors, which appear to be very attractive in the years 
immediately ahead. This will operate at pressures up to as high as 
2,000 pounds, which will permit operating at high temperatures. 

This was originally a part of the $20 million project number 58-e-1. 

Representative Hortrietp. What is the purpose of this? To ad- 
vance technology, or to determine safety ¢ 

Mr. Davis. ‘This is primarily to advance technology, although by 
learning the dynamic characteristics and the areas character- 
istics of such a reactor we will certainly learn more about its safety 
as well. 

Representative Horrrreip. I notice you say in your unclassified data 
here that control of the reactor will be effected from an adjacent con- 
trol. That would indicate there must be some danger in the opera- 
tion of this type at this time. Therefore we would be very much 
interested in the safety factor of it. 

Mr. Davis. Well, I think this is primarily a matter of trying to 
build it fairly cheaply. We conceive it to be a shielded room with 
the reactor controls inside of it and essentially a small bunker next 
to it, rather than elaborate buildings and facilities of this sort. And 
in trying to operate it under very extreme conditions, we believe it 
shouid be at Idaho for this purpose. 
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Representative Horirreip. It would be your purpose then to con- 
duct excursion experiments to see what the reactor would stand 4 

Mr. Davis. Well, I do not believe we would conduct the same kind 
of excursion canoes we conducted in the Spert facilities, which 
are deliberately designed to take rather large excursions. But it is 
our intention to operate this at about as extreme conditions as we can, 
to find out how far one can go in power densities and things of this 
sort in operating a boiling-water reactor. 

Representative Horirievp. Are any of the demonstration projects, 
power projects, related to this boiling reactor type ¢ 

Mr. Davis. Well, the Elk River hat of course, is a boiling-water 
reactor, and the Commonwealth Edison reactor, a private project, is 
also a boiling-water reactor. ‘These will not be able to take advantage, 
directly or immediately anyhow, of the kinds of things we might learn 
by carrying out this experiment. They are designed for what are 
now believed to be quite well-defined operating conditions. What we 
hope to accomplish by the ARBOR reactor experiment is to explore 
the conditions into more extreme ranges and perhaps find out how 
boiling-water reactors could be designed in the future to provide much 
higher outputs and more nearly optimum operating conditions. This 
is really to extend the technology. 

Representative Hourrerp. Mr. Toll? 

Mr. Toru. Dr. Davis, I believe there is one proposal under the 
second round at the Elk River and one under the third round at North- 
ern States that isa variant of the boiling-water approach. 

Mr. Davis. That is correct. 

Mr. Tout. Would there be a tendency on those two groups or on any 
group that might be thinking of working in this field to want to pro- 
ceed slowly and carefully in order to obtain data from this experiment 
as it went along ? 

Mr. Davis. Oh, I do not believe so, Mr. Toll. This will not be com- 
pleted until some time in 1960 or be ready to begin operations until 
then. We have in operation the experimental boiling- water reactor 
at Argonne, which has provided a great deal of basic information for 
both the Northern States and the Elk River and the Commonwealth 
projects. We have had in operation the Spert facilities in Idaho, 
which have explored the dynamic characteristics of this general type 
of reactor. And we have had the Borax experiments in operation 
there. I think these together furnish the kind of basic information 
that is needed to go ahead with the projects as now proposed. And the 
basic effect of the ARBOR experiment we hope would be to demon- 
strate that considerable improvements can be made in this type of 

actor, 

But I think that this would not influence the particular projects I 
have named. 

Mr. Touu. You feel that the projects now proposed—they have sub- 
mitted data to you showing that their design is firm now, fairly firm, 
and is not waiting for infor mation from these experiments / 

Mr. Davis. No; they are not waiting for information from the 
ARBOR experiment. 

Representative Hortrrerp. Any further questions? 

If not, we will go to the Puerto Rican reactor. 
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Now, my thought is, Mr. Fields, that you would make a general 
statement. You might give the reasons for the amount involved and 
the reasons for building the reactor at Puerto Rico. 

Mr. Ftetps. Yes, sir. 

Mr. Chairman, last July, at the meeting of the Organization of 
American States in Panama, which President Eisenhower attended, 
there was the signing of a declaration of principles for cooperation 
in this hemisphere. 

Now, at that meeting the President expressed the hope that there 
might be initiated means to hasten the beneficial nuclear uses in this 
hemisphere. 

Following that, we developed plans as to how we might take part 
in this endeavor, and we developed two Commission programs that 
are dealt with in this authorization request before you. One of then 
is for the support of a regional nuclear training center, in Puerto Rico. 
I do not have the number of the item. 

Representative Hoturteip. Project 58—j-1. 

Mr. Fievps. Tlie project is in the amount of $214 million. 

Representative Horirieip. Right. 

Mr. Freips. Now, the second one is project 58-j-2, for the construe- 
tion of a power reactor, in the amount of $9 million. 

We believe that these two projects will greatly help in the attain- 
ment of the objective of rapid utilization of atomic energy in this 
hemisphere. 

It is truce that we have training here at the United States in our 
schools, but we do not have Spanish-speaking instructors, and there- 
fore there is a very definite benefit to have these centers in Puerto 
Rico. The Latin American cultural environment that prevails there 
we think will assist also. 

There appears to us to be an important advantage, if there is to be 
a training center of this nature in this hemisphere that it be in Puerto 
Rico, which is a Commonwealth of the United States, rather than 
perhaps elsewhere in the hemisphere. 

Further, we believe that the university provides a good base for a 
nuclear training center of this nature. 

Asa part of the nuclear training center there will also be labora- 
tories and a eae training reactor, and we would propose, as has 
been indicated in our testimony previously, that this be supported 
by the Commission in its construction and in its operation, 

Now, a second project is the power reactor, which is an ancillary 
‘training facility, and provides a demonstration of electric power. 

Although not directly located at the training center, it would be tied 
in very closely with it and would be of benefit to this center. 

Mr. Daven, The actual request we are making is for 89 million, 
toward which would be added a million dollars, on the basis of the 
discussions at the present time, tecien the Water Resources Authority 
of Puerto Rico, giving a total of $10 million, which, it would be pro- 
posed, would be ‘utilized to get a turnkey job on a power pressurized 
water reactor to be built there and provide power to go into the circuits 
-of the authority. 

Senator Gore. What size reactor / 

Mr. Fretps. This is a little indefinite, although we are hopeful 
that it would be around 15,000 kilowatts or thereabouts, sir. It will 
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depend on more detailed estimates, because this obviously is going 
to be a project that will be fitted to the amount of funds ave ailable. 

Senator Gorr. Then this reactor is to be constructed by the Com- 
mission ? 

Mr. Frevps. It would be under contract to the Commission; yes, 
sir. Or it would at least be utilizing Commission funds. Whether 
we might contract directly, or whether we might wish to use the 
authority has not been finally determined. But it would be a project 
on which proposals would be received, evaluated, and awarded. 

Senator Gorr. You would not expect this committee to authorize 
it until the plans were finalized ¢ 

Mr. Fieips. Well, sir, I do not know how we could proceed and 
ask for proposals and, in effect, bids unless we had authority to do so. 

Now, we xnre quite confident it could be in the neighborhood 
10,000 to 15,000 kilowatts capacity. 

Senator Gorr. Then how can this committee proceed to authorize 
something about which you cannot give us some definite plan of 
action ? 

Mr. Fienps. Well, our plan of action would be to ask for proposals 
some time this fall, if we had authority, for the construction, on a 
turnkey basis, of a nuclear powerplant that would produce this kind 
of capacity. 

Senator Gore. At what cost, kilowatt cost, would you expect the 
power to be generated ¢ 

Mr. Fretps. You mean in mills per kilowatt-hour / 

Senator Gore. Yes. Better than Shippingport / 

Mr. Davis. I am not sure, not having operated Shippingport. But 
I would say as far as operating costs were concerned it might be 
something on the order of 10 to 15 mills at least at the start for 
such a pressurized water reactor, which would be mainly the cost of 
the fuel elements. 

Senator Gore. That would be more economical power than Ship- 
pingport power, would it not 4 

Mr. Davis. If this were ever realized, I think it would be, although 
I think the Shippingport fuel costs will come down in time, too. 

Senator Gore. Have you envisioned anything that would be less 
economical than Shippingport, or can you envision it 4 

Mr. Davis. That would be less economical ¢ 

Senator Gore. More uneconomical, then. 

Mr. Davis. Well, I think you are talking a about costs that 
should be kept in a time framework as well, Mr. Gore. 

I think we tend to forget that the PWR was started 3 years ago 
and that it has built into it some costs that presumably would not 
be built into reactors started today. 

Senator Gore. 1 really did not intend to urge you to talk about 
Shippingport. That is an old story, whien we have heard many 
times, and it gets worse with each retelling. 

I have some misgivings about this particular reactor. I have no 
fixed opinion, however. I would like to know if it would be a definite 
contribution, if its construction would be a definite, valuable contri- 
bution, to the development of re art of atomic power. 

Mr. Frenps. I think, Mr. Gore, the statement should be that the 
primary purpose of this is not as a demonstration of nuclear power, 
but the operation of a nuclear powerplant there as ancillary to the 
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training; there would be some benefit to development, in that it is 
another model when not too many are being built, but its primary 
purpose is not to advance the art of reactors themselves. 

Senator Gorr. Then that weakens your case, in my opinion. 

Mr. Frexps. I have to state the basis as I understand it. 

Senator Gore. Oh, yes. That is one of your attributes for which 
I have had words of praise heretofore, that of candor. Just what 
are the diplomatic or political problems with respect to Puerto Rico 
that would necessitate the building of a reactor not primarily for the 
development of the art, but for demonstration in Puerto Rico? What 
is particularly valuable about the demonstration of this particular 
kind of reactor, though it does not primarily contribute to the develop- 
ment of the art, in Puerto Rico / 

Mr. Fiexps. Its value is in its relationship to the training center 
that we are also proposing there, at which there would be students from 
all of the Americas, we would presume. 

Senator Gore. Well, now, it would seem to me it would be easier 
to transport an interpreter than to build a $9 million reactor. 

Mr. Frevps. This is, I think, where we differ in our views. Well, 
it would be cheaper, I presume; yes, sir. 

Now, the question is whether it would be more effective. And we 
have the belief that to assist the South American countries, the set- 
ting up of a center in Puerto Rico, where they speak the language, 
where the culture is quite a bit the same as in the South American 
continent—— 

Senator Gore. This is not going to be a development in connec- 
tion with culture. You can find lots of Puerto Rican culture in New 
York City. 

Mr. Fretps. That is true. It is not the same environment, though. 

Senator Gore. Neither is a reactor going to be constructed by en- 
vironment, or necessarily assisted by environment. This is a physical 
problem, not a social one. 

I suppose that is all, Mr. Chairman. 

Representative Hortrietp. There have been certain commitments, 
made by high officials of the Government, as I understand, at this 
conference you mentioned earlier, which brings significance to this 
particular reactor, which goes into the field of international relations 
in the Western Hemisphere, as I understand. 

Mr. Frexps. I believe that is true. There have been discussions of 
programs that would be desirable. 1 am quite certain these have all 
been contingent upon the proper authorization to do so, though. 

Representative Van Zanpr. Is it not true, General, that access to 
this center will not be limited to nationals of Puerto Rico, but extends 
to the Latin American countries in general ? 

Mr. Frevps. To Latin American countries in general, yes, sir. 

Representative Van Zanpr. The purpose is to expand knowledge 
in the atomic-energy field among the residents of the Latin American 
countries. 

Mr. Frevps. That is true, Mr. Van Zandt. 

Senator Gore. Would you mind spelling out—or would it more 
properly come from the State Department or the Chairman of the 
Commission, or some other person—just what international commit- 
ments were made with respect to this reactor, if any ¢ 
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Mr. Fretps. To the best of my knowledge, no actual commitment 
has been made, Mr. Gore. In conjunction with conferences that have 
taken place, there have been discussions of the kinds of programs that 
would be desirable. 

Now, we have actually had discussions on our own Commission with 
some of the authorities in Puerto Rico in order to develop plans for 
this, and in accordance with the authority that we had during fiscal 
year 1957 to provide assistance in education. 

But we cannot make any commitments for this type of thing without 
authority todo so. Weare unable to do that. So there is no commit- 
ment in the sense that this has to go ahead. It is subject to con- 
gressional authorization. 

Senator Gore. I am certainly favorable to a good- Aa policy 
with respect to our Latin American friends and neighbors. I doubt, 
however, if the language barrier is very formidable in the scientific 
field. French scientists seem to have no great difficulty i in understand- 
ing the scientific theories involved, nor ‘do the Norw egians. Indeed, 
Dr. Barr came over and gave us a great deal of help. I am not too 
favorably impressed with the necessity of building a reactor in a 
particular environment or in an area where a particular culture is 
found. My reluctance perhaps arises out of lack of infor mation, and 
I would certainly invite any one who has a better justification for 
the project to submit it. 

Representative Van Zanpr. Is it not true that this is part of an 
overall effort on the part of our Government through the Atomic 
Energy Commission to encourage the nationals of all the nations of 
the world who are friendly to us to become involved in the atomic 
energy effort? This is not the first time that we have built a reactor 
and given it away, is it? Did we not give one to Switzerland ? 

Mr. Freips. No, sir. We sold that one to Switzerland. But there 
is a program, authorized last year, of assistance toward the construc- 
tion of research reactors, it is limited to a maximum of $350,000 per 
country. Wedo have that program. 

Representative Van Zanpr. We sold that reactor to Switzerland at 
very low cost compared to its actual cost of construction. Now, is it 
not true that here in the United States the Atomic Energy Com- 
mission is making grants to educational institutions to not only 
encourage them to build reactors but to support the reactor labora- 
tories and so forth? 

Mr. Fretps. That is correct, Mr. Van Zandt. 

Representative Van Zanpr. And is not Puerto Rico a territorial 
possession 4 

Mr. Frexps. It is a commonwealth, as I understand it. I am not 
enough of a lawyer to define its exact status, Mr. Van Zandt. 

Representative Van Zanpr. Therefore, what we are doing is ex- 
tending to the University of Puerto Rico the same treatment that we 
have extended to Pennsylvania State University, North Carolina 
State, MIT, the University of Washington, and others. 

Mr. Frevps. Yes, sir. The center is perhaps a little larger and 
more extensive, and the power reactor itself is not for the university 
but for the authority there but would be associated with the center. 

We have not extended an offer of assistance in the way of build- 
ing power reactors to universities here in this country. 
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Representative Van Zanpr. A moment ago you answered my ques- 
tion in the affirmative, that this Center would make this knowledge 
available to the nationals of Latin American countries. 

Mr. Frevps. Yes, sir. I understand there are on the order of 100 
or 150 students there yearly from South American countries. 

Representative Van Zanpr. Is it not true that we bring nationals 
of other countries into the United States at the present time and 
finance them in postgraduate courses at several of our universities / 

Mr. Fretps. Yes, sir: I believe we do. 

Representative Van Zanpr. Therefore, we are simply extending to 
the nationals of Latin American countries the same treatment we 
have already extended to nationals of other countries. 

Mr. Fretps. Yes, sir. 

Mr. Tou. Could this reactor have the effect or would it not have 
the effect of increasing the knowledge of these countries and possibly 
increasing a market at some future date for reactors in South Amert- 
can countries / 

Mr. Frevps. Oh, I would think so, yes, depending upon its per 
formance and the way it was utilized. Yes, sir, the very observation 
of it and seeing what it would do in that sense would encourage the 
South Americans that have come to see it. The students that are 
there, and the information being brought back to their country, would 
perhaps lead to interest in it. 

Senator Gore. I would agree to that if the primary purpose of the 
reactor was to develop the art of atomic power. I do not quite under 
stand—I am sure it is because of my own limitations—that we need 
to build a $9 million reactor, which may or may not, and is not 
designed primarily to contribute to the development of the art, 
merely because this particular site is ina Latin American culture and 
environment. Any private concern or any governmental official, 
seems to me, in any country in Latin America, who wants to explore 
the possibility of purchasing small reactors would want to visit in 
this country and visit the most progressive, the most efficient reactors 
that we have. And they will not, it seems to me, be too greatly 
impressed by a reactor that did not contribute to the art merely 
because it was located in a neighborhood where Spanish was spoken. 

Mr. Fretps. I would sav, Mr. Gore, that it contributes in the sense 
that it is a demonstration of the power, It is not a backward reactor. 
It will advance the art somewhat. But it will be a demonstration of 
nuclear power, that these students can see and even work on them 
selves. 

Senator Gore. Now, I am all for demonstration of nuclear power, 
but I do not quite get the emphasis that is being placed upon environ 
ment and culture with respect to location. 

Mr. Frertps. This argument goes basically to the center, that there 
is a reason for the training center from the standpoint of culture, 
environment, and language. 

Senator Gorr. Mathematical formulas do not respect language bar- 
riers. A mathematical formula is practically identical in anv lan- 
guage it is written in, 1s It not / 

Mr. Frevps. I believe so. Well, I am not sure it is identical. The 
results are supposed to be identical. 

Senator Gore. Well, calculus is about as far as I got in school. I 
am sure there must be some reason why this is true, and perhaps we 
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should not expect you to be the Secretary of State here this morning. 
There may be very good reasons for it, and I will desist from further 
questioning on it. 

Representative Horirmpp. Mr. Fields, I want to go to some points 
that have arisen during the different hearings on the different pro- 
posals that are before the committee. 

Do you have present with you the copy of the contract and recom- 
mended letters to PRDC? 

Mr. Frevps. [ think Mr. Davis has. 

Representative Honirrmecp. [ am going to refer at this time to 
article V, which is the termination article, and call your attention to 
both section A and section B. Section A and section B of article V, 
termination : 


The Commission may at any time terminate this contract for its convenience 
by written notice to the company. Any such termination shall be effective in 
the manner and upon the date specified in said notice, except that no such 
termination shall be applicable to the undertaking of the Commission set forth 
in article II, subsection 2 C, which undertaking is deemed to be an independent 
covenant of the Commission and shall survive any such termination of this 
contract by the Commission. 


Andthen B: 


In the event of termination by the Commission as provided for in subsection 
1 A of this article, if the company continues the development, design, and con- 
struction of the reactor and undertakes and continues performance of the work 
contemplated by section 2 of appendix A, the Commission will enter into a 
separate agreement with the company providing only for the conduct of the 
appendix A work on a cost basis and in accordance with principles normal to 
Commission cost type contracting to the extent of that portion of the $4,450,000 
not theretofore expended. 

Now, in reading this, it appears to me that the AEC’s termination 
rights are of little benefit tothe AEC. You agreed to provide, among 
other things, research and development to the AEC facilities of 
$4.450,000. 

I want to come back to that later and question you some on that, but 
we will consider it as a lump sum now. 

In return for this contribution, AEC will receive reports on tech- 
nical and cost data, has the right to inspect operations, has the right 
to review records, and has certain patent and other rights under the 
contract. AEC has the right to terminate the contract at any time. 
However, if it terminates the contract and PRDC continues with the 
contract, AEC’s obligation to provide assistance to the project re- 
mains basically the same, the only difference being that instead of per- 
forming research and development work in AEC facilities of 
$4,450,000, AEC will enter into a separate contract with PRDC and 
pay PRDC for performing such work as long as the total to AEC 
does not exceed $4,450,000. Under these conditions the cost to AEC 
would be considerable, even if it terminated the contract. It appears, 
however, that after termination, AEC would lose most of its rights 
relating to inspection, patents, examination of records, and other 
matters. 

Now, my question is: Would AEC’s obligations to contribute to 
the PRDC project be reduced if AEC terminated the contract but 
PRDC continued the project alone ? 

Mr. Frerps. I would have to take a look at this question where you 
said we would lose most of our rights. 
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Representative Horiririp. If you only have a contract, you only 
have your rights, you see, under the contract. If you terminate the 
contract, you are obligated, under section B, as 1 understand it, of 
article V, to go ahead and do the research and development assistance 
anyway. 

Mr. Fretps. On the question of whether or not we would lose most 
of our rights, I would have to seek the advice of counsel here, who 
I believe would need to study this a little bit, sir. We do have that 
clause in the contract, and my interpretation is that in a termination 
of the nature you discuss, we would be subject to the continued re- 
search and development if they proceed and carry out the project. 

Representative Hortrrevp. You see, they have various reasons for 
terminating their contract. 

Mr. Frevtps. The contract, though, is subject to availability of 
funds, as you know. 

Representative Hormrenp. That is true. But you are before us 
asking for availability of funds. 

Mr. Fievps. That is right. Yes, sir. 

Mr. Diamonp. (Edward Diamond, AEC). Mr. Holifield, even if 
we terminate the contract we still get technical data and economic 
data developed on this contract after termination. We still have the 
right to get that information. This is under article IT, 1 E, sub- 
paragr aph (3). 

Representative Horirievp. Is that the article at the top of page 34 

Mr. Diamonp. No, sir, about midway down page 3. May I read 
it for you? 

Representative Horirretp. Yes, sir 

Mr. Diamonp (reading) : 

After expiration or termination of this contract and for the period of the 
reactor plant facility license, it will supply th eCommission with such technical, 
operating, and economic data as is developed and compiled by the company in 
connection with this project. 

Representative Horimms.p. Well, now, how about No. (2) up above 
there ? 

During the operation phase of the project and before expiration or termina- 
tion of this contract, it will at such times as requested by the Commission upon 
reasonable notice, submit reports containing such technical, economic, and 
operating data as the Commission may request 
and then there is a change “upon reasonable notice” being left out of 
paragraph (5). So what you would be entitled to would be such 
operating technique as is developed during the operational phase. 

Mr. Dramonp. After termination. 

Representative Horrrietp. After termination: yes. 

Mr. Diamonp. We would get substantially the same data that we 
would have gotten had the contract continued in effect. 

Representative Hortrienp. Yes, but how about during the construc- 
tion phase? If they terminated in the first or second year of construe- 
tion. and this is the area where the techniques of construction will be 
developed——— 

Mr. Dramonp. Well, I read this article as including the data during 
the construction days as well. Because it speaks in terms that “We 
will supply the Commission with such technical data,” and technical 
would apply to both operating as well as construction phases of the 
work under the contract. 
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Representative Honrrrerp. All right. If you read it that way. 

Then tell me what advantage the Commission would get in termi- 
nating the contract and still being obligated to the same amount of 
research assistance ¢ 

Mr. Diamonp. One of the advantages that I see is that we might 
not want to carry on this work in our own facilities. Our own facili- 
ties might be used for other purposes that we thought were more 
important. 

Representative Honirrerp. You would have the right to do that any- 
way, would you not, under your contract? You can either do it in 
vour own facility or do it in a contract laboratory site. You have 
that right, to furnish the research and development, do you not? 

Mr. Davis. This work is all done in contractor-operated facilities. 

Sut this provision would allow the company to go out and do it in 
private facilities. 

Representative Hornirrenp. Yes, but you would have to pay for it. 

Mr. Davis. We would have to pay for it. That is correct, sir. 

Representative Honirrenp. That is why I am chain you: What is 
the advantage that you get out of it? What I want to know is why 
the contract provides for AEC to remain obligated for the total con- 
tract amount if AEC finds the project unfeasible and wants to termi- 
nate it, or if the company finds the arrangement undesirable and they 
want to exercise their right to terminate under their broad clause of 
termination ? 

Mr. Fretps. Then we are not obligated. 

Mir. Davis. This is only in the event they proceed with the project. 

Mr. Frenps. We are obligated only in the event they proceed with 
the projyect. 

Representative Honirrenp. That is true. T am not bringing up 
\ eee will proceed or not. 

Mr. Frecps. T misunderstood you, Mr. Chairman. 

Representative Horrrenp. I am bringing up this point: If they 
wish, for any reason permissib le under their contract, to cancel their 
contract with AES - why should you be obligated to go ahead and 
furnish them with research and development ? 

Mr. Diamonp. If the company cancels the contract, it does not get 
anything at all. 

Representative Hormrmenp. IT do not read it that way. Let us look 
at that again. Those two sections do apply to the Commission termi- 
nating. But you have a reference in your eighth page to the under- 
taking of the Commission, set forth in your article IT, subsection 2 C. 

Mr. Fietps. That refers to the waiver, I believe, Mr. Chairman. 

Representative Honirrenp. Yes; that refers to the waiver of special 
nuclear material; in other words, your waiver of fuel. And you 
expressly exempt that, which means that you are still obligated to 
furnish the fuel. 

Mr. Freips. The allocation of fuel is done under the license, sir; 
or it would be. 

Representative HoriFretp. But you are exempting it. So you pro- 
vide that they have the privilege of getting a waiver, in the one in- 
stance, and getting the research and development assistance in the 
other. So I cannot see that that is much of a termination. 

Mr. Frevps. Both provided they proceed, Mr. Chairman. 

Representative Honrrrmeip. Yes; that is true. 
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Mr. Frexps. Now, if there were reasons that developed that they 
could not proceed and we mutually agreed it should be terminated, we 
would terminate it, and these provisions, as I read it, would not hold. 
But I am not a lawyer. 

Representative Houtrretp. But why would the Commission, other 
than on the grounds of unfeasibility, terminate the contract / 

Mr. Fretps. I do not know why we would, and that is why we 
accepted these clauses being in the contract, I would say. If this 
thing does not prove to be feasible, there is no reason to go ahead. If 
it is unfeasible and undesirable, we would both determine to terminate 
it. 

Representative Hottierp. That is your determination. You de- 
termine that it is unfeasible and undesirable, and you still have to go 
ahead and furnish them the $414 million research and development 
assistance. 

Mr. Fietps. I cannot visualize that we would not both reach the 
same conclusion as to its technical failure if it is going to be a failure. 

Representative Hourrieip. Then why did you put it in there / 

Mr. Davis. I think Mr. Diamond covered one possible reason, and 
that is that, if we should decide that we were unable to carry out this 
work in our own laboratories and they wanted to go ahead, they still 
could have the work done. 

Representative Honirietp, You are not bound to do it in your own 
laboratory if you cannot do it. You are permitted under your gen- 
eral authorization of the act to do work eit her inside or outside your 
laboratory wider, I believe, sections 31 and 3 

Mr. Fievps. But this particular contract <i to work to be done 
in our contractor’s laboratories; not in private laboratories, but in 
the Commission’s own contractor-operated laboratories. 

Representative Hotirrmetp. We are not so much interested in where 
it is done as who pays for it. And I just cannot follow that type of 
a provision, which is all protection to the company, it seems, and no 
protection to the AEC, Because the total cost to the AEC after it 
terminated the contract could be the same as it would have been had 
the contract run its full period. Is that not right ? 

Mr. Fieups. I believe that is right, if they proceed to carry on the 
project 5 ves, sir. 

Senator Gorr. May I ask a question, Mr. Chairman / 

General Fields, you say you cannot envision the possibility of the 
Commission reac ‘hing one judgme nt with respect to the feasibility of 
the project and the company reaching a different one. Is there not 
the possibility that, even though both the Commission and the com- 
pany recognize the unfeasibility of proceeding, a difference in point 
of view might very well stem from the obligation in the contraet on 
the part of the Commission if it initiated the cancellation, whereas 
no such obligation would flow from a cancellation initiated by the 
company’ Therefore, no matter how undesirable or unfeasible 
could be, would it not be possible, under the contract, for the company 
to sit still and take no action, despite a recognition of the unfe: ibility 
of it, and force the Commission to initiate the cancellation, and 
thereby incur an obligation to continue payments to the company / 

Mr. Frenps. They would, in that case, still have to make the decision 
to proceed themselves, Senator Gore. 

Senator Gorr. What do you mean by “proceed” ? 
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Mr. Fivips. Well, they would have to carry the project through. 

Senator Gore. Is that spelled out in the contract ¢ 

Mr. Fiexps. I believe it is. 

Senator Gore. “Proceed” is a rather indefinite term, except as to 
movement. 

Mr. Dramonp. Mr. Chairman, may I read the section that is perti- 
nent to this discussion ¢ 

Representative Horirmepp. What page? 

Mr. Dramonp. This is on page 8. It is article V, 1 B: 

In the event of termination by the Commission as provided for in subsection 
1 A of this article, if the company continues the development, design, and con- 
struction of the reactor and undertakes and continues performance of the work 
contemplated by section 2 of appendix A, the Commission will enter into a 
separate agreement with the company providing only for the conduct of the 
appendix A work on a cost basis and in accordance with principles normal to 
Commission cost-type contracting to the extent of that portion of the $4,450,000 
not theretofore expended. 

The obligation to pay the unexpended portion of $4,450,000 would 
not be self-executing. It would require a new agreement on the part 
of the AEC and the company for the payment of this money. And 
before we entered into that agreement we would have reasonable assur- 
ance that they were going to go ahead with this work. Moreover, 
they would be obligated to go “ahead with the work, and payments 
would be contingent on their “full performance. 

Representative Horirietp. But that does not change the position 
of the Commission as obligated to enter into such an agreement and 
go ahead and pay for the rest of the work. 

Mr. Diamonp. Under the circumstances outlined here, that is cor- 
rect. 

Representative Horirienp. All right. Now, since the cost to the 
AEC could be the same even if it terminated the contract, could we 
assume that the AEC will receive benefits as though the contract was 
in effect / 

Mr. Diamonp. It will receive the technology, the economic data, 
to the same extent that it would have, had the contract continued in 
effect. 

Representative Houirienp. All right. Now I am going to ask you 
this question: You mean if AEC terminated the contract and they 
continued with the contract, AKC would still have the right to in- 
spect the project, examine and audit all of PRDC’s records, and have 
patent rights with relation to the operation of the project ¢ 

Mr. Diamonp. Mr. Holifield, I would prefer not to get into an 
expression of opinion on that, as it may possibly come up in the 
future, and I would rather not give an off-the-cuff answer on some of 
these very important questions. 

Representative Horirierp. Let me answer it for you, according to 
the contract, as I see it. The answer should be “No.” Because you will 
only be entitled to research and development information according 
to your contract. 

Mr. Diamonp. I am not too sure at this point, and I would not 
want to give a definite answer on that at this time. 

Mr. Frecps. We can supply an opinion, if you wish, for the record, 
on this, Mr. Chairman. 

Representative Hotmmn.p. If your obligations after you terminate 
the contract, if vou should decide to, are the same as before termina- 
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tion, but your rights to receive full information on technical and 
economic aspects of the project are greatly reduced, would you not 
be foolish to exercise your so-called termination right, if it did cut 
down on your rights of access / 

Mr. Diamonp. I think we would exercise this right under the most 
unusual and most compelling circumstances, and the only real benefit 
I could see is relief from the obligation of performing the research 
work in our own facilities. 

Representative Horirre.p. I do not think you are obligated to per- 
form it in your own facilities if you have contracted outside, are you 

Mr. Diamonp. No, sir, I think the contract specifically requires 
that we perform the work in our own facilities. 

Representative Hoxirireip. Does that refer to the four million and 
a half, or to other work referred to in the contract ¢ 

Mr. Diamonp. The $4,450,000; that is right. 

Representative Howirre.p. Is that because your laboratories are 
the only ones that can do that type of work ¢ 

Mr. Diamonp. That is probably so, at least in part. 

Representative Houirme.p. So how could you get it done then if 
your own laboratories are the only ones capable of doing the work ¢ 

Mr. Diamonp. There would be an obligation on the part of the 
company to get it done if it could do so, and we would pay for the 
work on a cost basis only to the extent that they could get it done. 

Representative Horrrietp. You recognize that the Provides for 
termination are very broad. The PRDC, if it is unable to obtain any 
license or permit, or any other Government agency approval, which 
it considers to be necessary for the performance of the contract, is 
able to terminate the contract without penalty. 

Mr. Dramonp. And we would be under no obligation to make any 
payments to them under those circumstances. 

Representative Houirietp. That is true, but you would have already 
gone along the road maybe a few years. 

Mr. Diamonv, And so would PRDC up to that point. They would 
have expended considerable funds, too. 

Mr. Frevps. You are aware, Mr. Chairman, I believe, that they 
have expended considerable funds already on this project. 

Representative Honirterp. That is right. 

Of course, I can only look at the contract and discuss these ques- 
tions from my study of the contract. 

Now, your Yankee and PRDC contracts, as I see them, do not seem 
to be in accordance with the closed end principle, which is enunci- 
ated in your first, second, and third round announcements. 

Mr. Frevps. I am not sure in what respect. We consider them 
closed end, Mr. Chairman. The fixed amount on the research and 
development assistance would be offered in either case. 

Representative Hortrretp. Well, your announcement provides for, 
one, waiver of the established commission charges for use of source and 
special nuclear material. 

Mr. Frevps. That was the original announcement. We modified 
that to agree to waive the fuel use charge for 5 years and in the course 
of the second round applied it to the first, as I recall, for a 5-year 
period, Mr. Chairman. 
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Representative Horie. Well, do you take the position, then, that 
the maximum amount of Government obligation is known at the 
time this contract is executed ? 

Mr. Fietps. It is known in terms of the funds that would have to 
be included for this research and development assistance. As we 
have discussed with the committee before, the matter of just exactly 
how much fuel is in the rods, in inventory, in cooling, and reprocessing, 
is a variable that relates to the actual oper: ational experience when 
you get into it, to the design of the reactor, to the enrichment that is 
finally chosen. ‘These kinds of things have to be estimated to deter- 
mine what the waiver would be dur ing this period of time. 

Representative Horirmetp, As a matter of fact, you are obligated to 
furnish them with the amount of fuel that would be necessary dur ing 
that period of time regardless of what it runs to. 

Mr. Freips. This would be a part of the license. When the license 
is issued, there would be an allocation of material which would be 
specified in the process as it becomes more specific. 

Representative Horirrmrtp. To what extent do you think the rules 
have been changed in the first, second, and third round power demon- 
stration proposals? The reason I ask you this is because we have had 

testimony brought out in the hearings which indicate that some of 
these private companies have frank ly stated that they are interested 
in the waiver of reprocessing costs, and if it is offered under the cooper- 
ative pattern, under the patterns of the cooperatives, they might come 
in and ask for it. We had that testimony yesterday. 

Mr. Frevps. Mr. Chairman, we have offered no waivers on the re- 
processing charges or the burn-up charges, or anything in this area. 

Representative Honmrrenip. To the co-ops ? 

Mr. Fretps. To anyone, that I am aware of, in the cooperative 
projects. 

Representative Horrrrevp. Is it not true that your postconstruction 
research and development contracts for the first 5 years go toward 
the reprocessing costs ? 

Mr. Frevps. There is a part of the costs of operations of the reactor 
during that period, the total cost of production of power, that would 
be ascribed to reprocessing costs. 

Representative Hortriretp. That is what I was referring to, and this 
is what we discussed yesterday. And I think each one of the private 
groups was asked that question. 

PRDC, I believe, was asked it, and Dr. Zinn’s group was asked the 
question that if the pattern were set with the co-ops as to the standing 
of the reprocessing costs, by the AEC, they would certainly be in- 
terested in getting the same privilege for themselves. They wanted to 
make the best deal possible. 

Mr. Frevps. I presume they would be interested if it were to be 
offered, yes, sir, because it is a form of assistance. 

I believe we have expl: ained in conjune ‘tion with the second round 
that there is the question of the production of electricity during this 
period of developmental operation. With the cooperatives particu- 
larly, there is the question of the support of the cost of operation in 
the event it is more than the cost of the conventional power. 

Representative Hortrreip. Is it not true that by making these pro- 
visions retroactive in your third round to projects which are under 
construction or under planning, you have in effect been unfair to pro- 
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posals which have ben rejected? And I refer specifically to your 
waiver of use charge in the Yankee contract, where the second-round 
principles apply to ‘the first round. 

Mr. Fiexps. I am not sure I understand the question in this in- 
stance. 

Representative Hoxirrevp. As I understand it, in the Yankee atomic 
project, you did not originally have the waiver of use charges. 

Mr. Fretps. Yes, we did. 

Representative Horirretp. Are you sure of that / 

Mr. Fietps. Yes. As I recall, the waiver was for a certain period. 

Representative Houirrmeip. For 1 year? 

Mr. Davis. Originally the waiver was proposed for 7 years from 
July 1, 1955, as I recall. And we received proposals under the first 
round, none of which were turned down, so that there was no ques- 
tion about turning people down on this account. When we were 
considering those, however, and had already made the second-round 
announcement, and realized that the time element would be quite dif- 
ferent for the two different rounds, it was decided to apply the terms 
of 5 years of operation uniformly to the first and second round. But 
there was no question of anyone being turned down on the first round 
in connection with this, because no one was turned down. 

Representative Honirietp. Well “turned down” is apparently the 
wrong phrase and inaccurate. Maybe I should have said that the 
people who might have been interested did not make a proposal, 
because of a better adjustment or modification being given to those 
who did make the proposal later. 

Mr. Davis. Mr. Holifield, I think that generally people who are 
interested in making proposals come in and talk to us or at least are 
known to us, and I know of absolutely no one who would have made 
a proposal that did not make it because of this. 

Representative Hormretp. You would admit that the third round 
proposal is retroactive, and any arrangement made under it can be 
carried back to the second and first round ¢ 

Mr. Davis. No. 

Representative Horirtetp. That is not true ? 

Mr. Davis. That is not the intent. 

Representative Horirteip. Page 3, down about the fifth paragraph : 

Proposals may be made by organizations which have nuclear projects under- 
way. Proposals by such organizations must demonstrate that the research and 
development assistance requested will materially accelerate the project upon 
the development of the Commission’s reactor proposal consistent with the devel- 
opment of that proposal. 

Mr. Davis. The intent was not to bring in people who had already 
made proposals and had them acted on by the Commission, Mr. 
Holifield, but to indicate that people who might have had projects 
already under way and who did not initiate them specifically for the 
third round would also be considered. 

Mr. Frerps. If they had initiated them for the second round 
the first round, you mean. 

Mr. Davis. Yes. If someone had gone out and said, “We are 
going to start a nuclear power project,” and then wanted to make : 
proposal, we wanted to inake sure they did not feel they had ills & a 
mistake because they had announced it ‘before. 








AUTHORIZING LEGISLATION 555 


Representative Horirietp. Here was Mr. Strauss’ proposal to the 
American Nuclear Society. He said that this would apply “not only 
to the proposals found accept: able under the third round, but also to 
the projects already initiated under the earlier first ‘and second 
rounds.” And that was preceded by “I am proposing that the Com- 
mission substantially increase the existing opportunities for Govern- 
ment assistance in this respect by assuming a greater share of the 
cost of research and development as distinct from actual construction 
costs.” 

Mr. Frevps. Mr. Chairman, I can only rationalize that in this way. 
He made that speech. I have forgotten the date. The Commission 
took the action subsequent to that. 

Representative Hontrie.p. He made it on December 11. 

Mr. Frevps. As far as I know, it was never our intent nor his that 
the third round would be directed specifically at accelerating the first 
or second round proposals. 

Representative Houirieip. Well, now, it says: 


A new form of assistance is offered in the invitation. The Commission will 
consider requests for the loan of heavy water without charge for up to 5 years 
of operation. * * * This is in addition to the waiver of established Commission 
charges for use of source and special nuclear materials under specified con- 
ditions. 

So this was an adding of the heavy water. And that is what the 
Zinn proposal could take advantage of, as I understand it. 

Mr. Fieips. Well. he is coming in with the proposal under the third 
round. This is not a proposal that was under the first round also. 

Representative Horirreip. No, no. 

Mr. Frevps. I thought that was what your question was directed to, 
Mr. Chairman. 

Representative Horirie tp. Well, I think it is retroactive to your 
first and second round by the language which I gave you before. So, 
I think it applies to all of them, if they want to come in and ask for it. 
It could be. 

Mr. Fieups. Mr. Chairman, the intent was not to make it so that 
it affected the proposals or the contracts that we had. 

Representative Honirieip. Well, I suggest that you submit a memo- 
randum to the committee which will differenti: ate between Chairman 
Strauss’ statement on December 11 and your third round of proposals ; 
to indicate if there are differences of coverage in your third round 
between the principles he enunciated to the industry and the actual 
announcement which was carried, as I understand it, in the Federal 
Register. 

(The information referred to follows :) 

UNITED STATES ATOMIC ENERGY COMMISSION, 
Washington, D. C., July 5, 1957. 
Hion. Cner HOLirre.p, 
Chairman, Subcommittee on Legislation, 


Joint Committee on Atomic Energy, 
Congress of the United States. 
Deak Mr. Houtrrecp: On June 26, 1957, in the course of authorization hear- 
ings before your subcommittee, you asked that we prepare and submit to the 
subcommittee a memorandum indicating differences in coverage between the 
Commission’s third invitation under the power demonstration reactor program 
and the points outlined in Mr. Strauss’ talk of December 11, 1956, before the 
American Nuclear Society. 
A comparative analysis of the third invitation and Mr. Strauss’ talk is con- 
tained in the following table: 


93894—57——-36 
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POINTS CONTAINED IN TALK BEFORE 
AMERICAN NUCLEAR SOCIETY 


under third 
individual- 
cutoff date. 
by June 30, 


received 
acted on 
as received. No 
to be completed 


1. Proposals 
round would be 
ly and 
Plants 
1962. 

2. No limitation on size or type. Pro- 
posed projects should indicate signifi- 
eant contribution to achieving economic 
power. 

3. In considering proposals the Com- 
mission would give priority to: 


(a) Natural uranium fueled, heavy- 
water moderated, nuclear powerplant 
of at least 100,000 kilowatts capacity. 

(¥) Fluid-fuel, aqueous solution or 


slurry, nuclear powerplant of at least 
100,000 kilowatts capacity. 

(c) Three small-scale reactor proj- 
ects of varying new designs. 

4. If acceptable proposals were not 
forthcoming on specified types within 


a reasonable time, the Commission 
would initiate steps for wholly Gov- 
ernment projects. 


5. I will propose that the third round 
provide for expanded participation in 
research and development distinct 
from construction. Also, that Govern- 
ment assistance would apply to projects 
initiated under the first and 
rounds. 


as 


second 


6. I shall urge that further assistance 
be provided in the form of a phased 
waiver or reduction of the use charges 
presently made by the Commission in 
connection with the leasing of nuclear 
fuels for commercial reactors; further- 
more, that no charges be made by the 
Commission for a period of 5 years of 
operation in connection with the loan of 
heavy water for a reactor project based 
upon the use of natural uranium fuel 


using heavy water as a moderator. 


LEGISLATION 


THIRD INVITATION 


1. The same. (Subsequent amend- 
ment extended to June 30, 1963, or 
later, plant completion date for fluid- 
fuel, aqueous solution reactors.) 


COVERAGE 


2. The same. 


3. Invitation did not state that pri- 
ority would be given, but rather that 
construction considered warranted 


is 


and desirable. No change in large- 
scale types, but 100,000 kilowatts not 


specified. Three small-scale projects 
not mentioned in invitation, but rather 
statement that other types of reactors 
would be specified by the Commission 
for construction when warranted by 
technological progress. 

$4. The invitation stated 
dustry not submit 
proposals for reactor plants of the 
types considered ready for full-scale 
construction, the Commission will re- 
quest additional funds to initiate such 
projects under complete Federal fi- 
nancing. No time limit was given for 
submission of such proposals. How- 
ever, in a letter to you dated June 28, 


that if in- 


does acceptable 


1957, 1 explained that we would seek 
such funds as soon after January 
1958 as possible, if acceptable pro- 
posals had not been received from 


industry In the case of the aqueous 
homogeneous reactor plant the point 
of Commission decision with respect 
to similar action would be about Jan- 
uary 1959. 

5. Available forms of assistance in- 
clude preoperation research and de- 
velopment, postconstruction research 
and development, work in AEC facili- 
ties, waiver of use charge for special 
nuclear material, and loan of heavy 
water at no charge for first 5 years for 
natural uranium fueled reactors. No 
construction assistance available. Pro- 
posals may be submitted by organiza- 
tions which have nuclear power proj- 
ects underway. 

6. Waiver of charge for 
and special nuclear material for a pe- 
riod not greater than 5 years from the 
issuance of a facility operating license, 
plus lead time required for fabrication. 
Loan of heavy water without charge for 
up to 5 years of operation of natural ura- 
nium-fueled plant. 


use source 
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POINTS CONTAINED IN TALK BEFORE 


AMERICAN NUCLEAR SOCIETY THIRD INVITATION COVERAGE 
i Commission should establish 7. The invitation stated that propos- 
charges for fuel processing. ers should indicate willingness to pay 


Commission charges for fuel reprocess- 
ing in acordance with announced Com- 
mission policy at the time the spent 
fuel is received by the Commission. 
Although no Commission policy on this 
subject had been announced at the time 
of the invitation, a subsequent an- 
nouncement described the bases on 
which the Commission had established 
prices for recovery of special nuclear 


material. 
s. Third round should be open for 8. If circumstances warrant, the 
proposals for nuclear applications other demonstration program will be broad- 
than generation of electricity. ened in the future to cover civilian uses 


of reactors other than for the genera- 
tion of electricity. 


In his talk Mr. Strauss also mentioned that he considered that these eight 
items of joint participation should also be made applicable to the atomic power 
programs of friendly foreign nations. The third invitation, however, confines it- 
self to domestic projects. 

Commission assistance to proposals submitted in response to the third invita- 
tion under the power demonstration reactor program will be limited to research 
and development. The only new form of research and development assistance 
specifically identified in the invitation is loan of heavy water without charge for 
up to 5 years of operation of any nuclear powerplant designed to be fueled with 
normal uranium. None of the reactor projects proposed in response to the first 
invitation contemplate use of heavy water. Two of the projects proposed in re- 
sponse to the second invitation require heavy water. These projects were pro- 
posed by Wolverine Electric Cooperative and by Chugach Electric Association 
jointly with the Nuclear Development Corp. In both of these projects AEC 
has been asked to pay the cost of the initial loading of heavy water as part of 
the capital cost of the reactor. 

Thus, the new offer of the loan of heavy water without charge under the third 
invitation can have no retroactive effect on projects initiated under previous 
invitations. 

In issuing the invitation for third-round proposals it was not the intent of 
the Atomic Energy Commission to make additional forms of assistance available 
to proposers from whom demonstration proposals already had been received in 
response to the first and second invitations. Also, the third invitation is not 
intended to permit an increase in the amounts of financial assistance which the 
Commission has agreed to provide in connection with specific work covered by 
proposals already acted upon. It was the intent that organizations who had ini- 
tiated private nuclear power projects outside of the Commission’s power demon- 
stration reactor program should not be excluded from participation. 

You are aware, of course, that the Commission took action resulting in the 
third invitation subsequent to the time Mr. Strauss made his proposal. You 
Will appreciate, too, that when Mr. Strauss announced his proposal, he stated 
that he could not at that time speak for the Commission, but that his proposal 
was one which might profitably be considered. 

Sincerely yours, 
R. W. Cook, Deputy General Manager. 

Mr. Frevps. That is right. IT believe it was. 

Representative Hormmetp Will you submit an analysis? 

Mr. Frevps. IT will do that. 


Representative Horirrenp. So that the committee can understand. 

Mr. Fienps. Yes, sir. 

Representative Honirrep. In going through this series of hearings, 
the Chair understood that in the consideration of the different ¢ oopera- 
tive proposals there were in some instances substantial differences. 
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Apparently the negotiations have been carried on the basis of, let us 
say, driving a very shrewd bargain wherever you could, but without 
giving primary importance to ‘the advancement of research and de- 
velopment. And the Chair also understands that as far as he is con- 
‘cerned there was no real justification of the principle of these little 
project owners or coopel rative groups | giving any rei al scientific direc- 
tion or help to the project. 

We had at least one group, the Piqua group, and their supplier, 
North American, that expressed the opinion that they would prefer a 
direct contract between AEC and the supplier. 1 would like to have 
your comment on that. 

Would not the Government have more control and give more of 
sense of direction to the technological advance of the art if they 
handled this thing directly with the contractor rather than through 
the intermediary of a group, which, by background and training, can 
give very little value to the Government 4 

Mr. Fievps. Mr. Chairman, I believe Dr. Davis discussed this with 
the Commission once previously. Perhaps he could extend his re- 
marks, here, on this point. 

Mr. Davis. Well, I think it is quite true, Mr. Holifield, that, if we 
wished to, we could as a direct contract have the Government build 
these plants and as a direct contract have the Government operate 
them, and we would certainly gain some of the advantages from the 
actual construction and operation of a plant. But we would gain no 
advantage under those circumstances of having the people who are 
acually going to have to build and operate plants get this experience. 

Representative Hoxirrevp. I am not proposing necessarily that the 
Government operate the plants. 

Mr. Davis. No; but as I say, this is an extreme you could go to. 
The thing that, it seems to us, is valuable here is that if there is going to 
be any use of nuclear power by any power groups, somehow they have 
to get this experience, and sometime they have to get it. They can get 
this by actually taking on the responsibility for ha indling the project. 

Representative Hoxirrep. But it is a responsibility they are not 
equipped to handle. And it is brought out time after time. When I 
question the coopel rative people—-* Are you going to rely on your con- 
tractor builder?” they say, “Yes; we have to rely on him for technical 
information.” And when I question them further, if there is a need 
for a modification or a change, a substantial modification or change, 
“Do you have the power to do it, or does AEC have the power?” You 
testified that AEC holds the power of veto on changes in technology 
of the reacor; they approve it in the first place, they hold the power to 
change it, in the second place: so there must be a flow of technical 
exchange between the reactor people and the builders rather than this 
subterfuge. 

Mr. Davis. It is not a subterfuge at all. These people came to us, 
and they said they wanted to build nuclear powerplants. They 
wanted to take this responsibility. 

This was within the concept of the invitation as we issued it and as 
we tried to carry it out. 

The advanage we would receive would be to have them contribute 
their general engineering. They are not nuclear scientists, it is true, 
and they have to depend on the supplying companies to provide his 








AUTHORIZING LEGISLATION 559 


kind of expert assistance. But these people are acquainted with the 
problems of designing and building plants, and they are acquainted 
with the problems of operating plants. 

Now, these things have got to become plants that can be designed 
and built and operated by the people who are in this business, or there 
is not going to be a nuclear power industry or utilization of nuclear 
power ‘by utilities. 

This isa step that has to be done some day. 

Representative Howirretp. Your allusion to being familiar with 
plants and so on is appropriate if you confine it to conv ventional plants. 
But they know nothing about the atomic end of this, and I am only 
confining my remarks to the atomic reactor part of the arrangement, 
which they know nothing about and cannot contribute to the Govern- 
ment’s benefit anything, in my opinion. And you go through the sub- 
terfuge of confusing the generating part of the plant with the reactor 
part of the plant. And I will grant to you they know about the gener- 
ating part of the plan but I do not grant that they can give us anything 
in the furtherance of the art in this other field. 

Mr. Davis. They may not come up with a brilliant idea as to how to 
change the design core of one of these reactors, Mr. Holifield, but I 
think they do know what is good operating practice, good design prac- 
tice. And after all, the core of one of these reactors is probably one 
of the smallest pieces in one of these reactors. 

Mr. Ramey. But one ofthe most complicated. 

Representative Honiriecp. | am not referring to the core alone. 
very technical problem in the reactor has to be covered by people who 
know this field. And these people who have no experience in the field 
as far as shielding or any other factor is concerned have to depend 
on the technology which has been accumulated in the AEC. 

Mr. Davis. But, Mr. Holifield, if this were pursued ad infinitum, 
they would never get this experience. And a part of this concept is 
that they will enter into this and do as much as they can, that they will 
learn by actually doing it, and they will then become knowledgeable 
in this field. 

If we were to take the attitude that we were to take these two things 
separately and nuclear scientists were to work on the nuclear reac tors 
and the other people work on the other part, there is never going to be 
this exchange of information and knowledge. 

Representative Houirrenp. You know what the Duquesne arrange- 
ment is. You know that the Duquesne people have access to all the 
techn ology which the Shippingport phase has accumulated. They 
have an intensive training force there and right of entry, right of 
operation, and so forth. And when you get right down to the nub of 
the situation, from the standpoint of the Government and for the 
benefit of the reactors and for the benefit of the participants, why can 
these be handled on the same formula as the Shippingport ? 

Mr. Davis. I think I said before, Mr. Holifield, you could handle 
them this way, or even more directly as a Government contract. But 
I think - at the more direct you make it the less you are going to get 
out of 1 

Re laa ative Hormrenp. It is a Government contract. It goes 
through a cooperative group, but you guarantee to that cooperative 
group that you will furnish so much money to construct a reactor. 
The origin and the end result are exactly the same whether you go 
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through an intermediary that knows nothing about the situation or 
whether you go direct, as you did in the Shippingport affair. And it 
has this one added advant: ge, it seems to me: At least the machinery 
builders seem to think it would make it a simpler arrangement for 
them to deal directly with the AEC. It also would seem to have a 
guaranty to the people who are getting this steam that they will not 
fall into a trap of expensive steam, not only in case your postconstrue- 
tion research and development assistance fails to cover the gap be- 
tween the actual cost and their contemplated purchase cost, but also 
thereafter, if it is necessary to run the reactor. Because no one has 
had the answer as to what happens at the end of 5 years. 

Mr. Davis. Well, Mr. Holifield, I do not know that I have main- 
tained this is the simplest way to do it. 

Representative Honrrmip. I am just trying to make your job easier 
for you. 

Mr. Davis. But a part of the difficulties with the manufacturers 
is that it is true that they have got to spend some time educating the 
people they are selling the reactors to. But in this particular respect, 
we are trying to look at this as a means of bringing about a transition 
here. And if we do not want to make this transition, then this is not a 
profitable thing to do. 

Representative Houiriep. I do not agree with you on that. I think 
your transition can come about either way. And T do not think it isa 
case of either/or. I think it is a case of the simplest and best method. 
You have been negotiating with these companies now for 18 months, 
some of them 2 years, and some of them further than that, as I under- 
stand it, and you still have not got this program on the road. 

Mr. Davis. Well, we have had a great number of difficulties in ne- 
gotiating these, mainly because it has been a process of education even 
in this respect. 

Representative Hotrrievp. I think it is mainly because of the 
method you have pursued, if I may say so: that you have a built-in 
method, here, which breeds delay. 

I have talked to some of these people who have talked with your 
negotiators. They cannot get an answer from your negotiators 

One man has said to me, and he is a reputable man in the industr v; 
that it is like plaving poker. You have got to show all of vour cards, 
and the other fellow sits there looking at his cards. You have got to 
make a showdown in front of him, and then he makes a bet. It is a 
one-way street. 

Now, we found out that they had different hands, too. Some of 
them asked for waiver of fuel, and some of them did not. The ones 
that did not ask it did not get it. 

Now, this is not nondiscriminatory treatment. 

Mr. Davis. But, Mr. Holifield, vou mentioned the chanes that had 
been made in the second-round invitation. I think it is quite clear 
that when we went out we asked for proposals on a certain basis. 
The proposals we got did not bear a great deal of resemblance to this, 
but we still thought it was worthwhile to go ahead, and the companies 
that were involved still thought they could adjust their proposals so 
that we could get together. 

The process ‘that has taken place has been a process of trying to get 
together on some reasonable basis to do this. 
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Now, I quite agree that it would be much easier mechanically for 
the Commission simply to go out and build some reactors. But in my 
opinion—and I admit this is a matter of judgment, we would not get 
as much out of doing it that way. 

Representative Horie. Well, as I have listened day after day to 
the testimony of these people— 

Mr. Frevps. Mr. Chairman, are you suggesting that we would have 
a direct contract for the construction of the reactor ? 

Now, we probably would not want to go to the same man who built 
it to operate it. You would still go to an operator for an operating 
contract. Are you suggesting we he ave a three-way contract, or two 
different contracts, perh: ips, as the approach to this? This could well 
be the course we take on some of these. 

Representative Honrrreip. I am looking for some way out of this di- 
lemma, to get the show on the road and get it on the road equitably and 
in a nondise riminatory fashion. 

Mr. Fieips. There is nothing discriminatory that I know of. 

Representative Horirrenp. 1 think there is. Let me explain why. 

You have given to some a waiver of fuel. Others just did not hap- 
pen to think about asking for a waiver of fuel, but I suppose if they 
asked for it you would have given it to them. 

Mr. Frevps. As far as I know, all of these are getting waiver of use 
charge. 

Representative Horirerp. I asked the Wolverine people: “Are 
you going to get a waiver of fuel¢” They said “No.” They said, “We 
did not think about asking for it.’ 

That is one instance. I have a whole group of differences in the 
proposals here. I have an analysis here, of all of the proposals, and 
every one of them 

Mr. Fietpos. There are a great many differences. There are bound 
to be. 

Representative HoniFietp. A great many differences. And yet bas- 
ically here is what is happening: The Government is supplying the 
money for the reactor, for the research and development for the re- 
actor, for waiving the fuel, for planning to waive other substances, 
like heavy water in some instances. And I think this is applicable 
under the third round clause to all of them if they ask for it. 

On the other hand, the cooperative groups are furnishing the con- 
ventional generating equipment, and that is about all that I can find 
out they are furnishing. 

In one instance, in the Consumers case, they are making a contri- 
bution of $5 million. In another case, a machinery manufacturer is 
making a contribution of $1 million, and the rest are not. Some of 
them are protecting themselves against override. Some of them are 
going on a 50-50 basis as to override to a certain width on the band, 
and then over that there is a different arrangement. So I find a great 
many differences in it. 

Mr. Frevps. Mr. Chairman, there are bound to be a great many 
differences. 

Representative Horirierp. And T am not blaming the differences 
between the co-op and the contractor, because that is a matter of sep- 
arate agreement. But as far as this treatment that the Government is 
giving ‘the different groups is concerned, they are not giving them 











562 AUTHORIZING LEGISLATION 


the same treatment. And yet the end in view of the Government 
research and development. 

Mr. Frewps. That is true. And so you go into the projects which 
you think will advance the art, and you ‘attempt to move forward 
with this as rapidly as you can. 

We give them the same kind of offers as to the assistance available. 
But the projects are bound to come out differently, as they have. 

Now, insofar as the speed with which this is going forward is con- 
cerned. there are a number of these that could not have gone any 
faster than they have. They are still contingent on development of 
additional information, on experiments that are going ahead. 

For instance, in the case of the Piqua reactor, there is an experi- 
ment involved on which we want to know more before we actually 
build a reactor, and there are others in the same area. 

The Chugach needs development work before you build it. And 
as to Consumers, we have the sodium reactor experiment. 

These things I do not think would have moved any faster even with 
straight Government construction, because we would still be in the 
same status as to our knowledge of ase at this time. 

Representative Horirrenp. Well, it seems to me it boils down to 

he fact that you have gotten into a sated of trying to further the 
art. It is not working it out equitably and is no working out in point 
of time as rapidly as it should if we are interested in going ahead on it. 

Mr. Davis. Mr. Holifield, these are intended to be semicommercia| 
plants as a part of an overall development program. And I think to 
carry out a plant which is intended for this particular stage in the 
overall development not as 2 semicommercial plant would mean that 
much of its value would be lost. These are plants which are proposed 
to be at this semicommercial or prototype stage. And it would not 
serve the purposes of this particular stage to carry them out in the 
same way you carry out a reactor experiment. They have an entirely 
different purpose. 

Representative Houtrrenp. During the consideration of the com- 
mittee’s accelerated reactor program last July, a new AEC committee 
was appointed to review the program. What I would like to know is: 
Who is running AEC’s reactor program and how is it planned and 
run? Are you in charge of the reactor development program ? 

Mr. Davis. Am I? Yes, sir. 

Representative Honirrmetp. And who were on this AEC committee 
that was appointed last vear to review the program? Do you re- 
member ? 

Mr. Fre.ps. I do not know of a committee, a standing committee, 
that was appointed for this purpose. There was a meeting of the 
principal experts in the reactor field who were employed by the Com- 
mission to review it last fall and to look at our program at that stage. 
These people reviewed the program and gave recommendations or 
advice on it last fall. 

Mr. Davis. I should point out that from time to time we have had 
meetings of the various laboratory directors and people heading up 
some of the contractors’ laboratories to discuss various reactor prob- 
lems. 

Representative Honimirip. We have a list of the invitees, here, the 
participants, which we will place in the record at this point. 
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Mr. Fiewps. | believe you are referring to the conference of experts. 

Representative Houirrecp. July 20. 

Mr. Fieips. July 20. I believe that is the date; yes, sir. 

Representative Hourrrenp. July 20, 1956. Has that group met 
since ¢ 

Mr. Davis. No. That was a group called together for a particular 
discussion. We have had groups called together previously, some 
of the same people and some of other people, to discuss various prob- 
lems in connection with the reactor program. 

Mr. Freips. Most of the witnesses you had on Monday were in 
attendance at that meeting last summer, Mr. Chairman. 

Representative Houiriep. Not the W estinghouse group. Here are 
some of your reconmendations: “A study group should be formed 
to evaluate the large scale reactor from the standpoint of the best 
technology.” Has that been done? 

Mr. Davis. We have had two reports made, one by North American 
and one by American Radiator & Standard to make an evaluation 
of gas-cooled reactors, yes, sir. 

Representative Hontrrerp. All right. Further design study of dual 
purpose reactors is needed. A study group should be formed to make 
an appraisal of the various types which could be used to produce 

both plutonium and power. 

Has that been done / 

Mr. Davis. You heard a discussion on Monday from Hanford on 
their studies on this subject. 

Representative Hotirienp. The group did not do it, but you had the 
specific Government facilities do it; is that it ? 

Mr. Davis. I think the term “study group” here is not intended to 
mean a study group in the usual sense. 

Mr. Fietps. Not a special study group in the sense of that group 
of experts. 

Mr. Ramey. Have copies of your studies of gas-cooled reactors been 
supplied to the committee / 

Mr. Davis. As far as I know, they have been, yes. I am quite sure 
the American Radiator & Standard study was sent up here some 
months ago. 

Representative Hoiirietp. There is no obligation upon the reactor 
operators to continue operating beyond the 5-year postconstruction 
period, where AEC assistance is provided, is there ? 

Mr. Davis. No. 

Representative Horirrmenp. If he cancels out and walks away from 
any of these Government-owned reactors, what is the position of the 
Government ¢ Some of them, I understand, can walk away at the 
end of 1 vear. Others can walk away at the end of 5 years if they 
found out that it is uneconomic, and they see no hope in it. In what 
position does this put the Government ? 

Mr. Diamonp. To the extent there were provable damages, we would 
have a right to proceed against them, of course. 

Representative Honirimenp. No, I am talking about after you have 
built the reactor and it is operated for either 1 year or 5 years, accord- 
ing to different contracts, and they exercise their cancellation privilege. 
Where is the Government placed at that time? 

Mr. Dramonp. I think we have rights of option under most of these 
proposed contracts—at least such rights have been specified in pro- 
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posed contracts that are fairly well along in negotiations. The option 
would permit the AEC to acquire the site gn which the reactor is 
located. 

Representative Hoxirretp. Now, do you have a long-term lease on 
the site, or are you building on their property only by sufferance as 
long as the contract is in effect ? 

Mr. Diamonp. I think our rights are protected in the event there 
is a termination of the contract or an expiration of the contract, so 
that we would have a right to acquire the site. During the life of the 
contract I think the arrangements may differ. In some cases we may 
have a lease, and in others there would just be the right to place the 
reactor on their land for the purpose of operating the reactor. 

Representative Horirietp. Now, would it not be prudent for the 
Government to protect itself in case it wanted to operate these reactors 
past the point of termination and supply these companies with con- 
ventionally price steam? Because you are going to be in a position 
with these reactors where they are the only logics al user. They have 
the distribution system, and they have the generating plant, and would 
it not be prudent for the Government to protect itself for longer 
operation, in case they wanted to, than 1 year? 

Mr. Diamonp. I think the proposed contracts do provide the Gov- 
ernment with adequate protection. 

Representative Hotirre.p. I am not so sure about that. I would 
like to be convinced that they are. And, of course, in many instances 
these contracts have not been signed. Will this suggestion be of any 
value, to watch out for this point 4 

Mr. Fiexps. Yes, sir. 

Representative Cote. What would be the reasons that an operator 
would cancel his contract and walk away from it? Because it did 
not prove out to be worth while / 

Mr. Frevps. Presumably, yes 

Representative Coir. Then what reason would there be to require 
the Commission to continue to operate a function that has demon- 
strated it was not worth while to operate / 

Mr. Fievps. In those circumstances, I do not think we would go 
forward, Mr. Cole. 

Representative Houirietp. We know in advance they are not going 
to be economic. We know in advance that these small reactors are 
not going to be economic. And we build them not on the basis of 
economics but on the basis of acquiring research and development 
experience. And we plan to operate them at somebody’s loss, either 
the Government’s loss or the co-ops’ loss. 

Mr. Fietps. It is my belief that on some of them, if you ignore the 
amortization charge, we would hopefully come out so that they would 
be competitive with other power. I do not know that this is actually 
true. 

Representative Houirmetp. But this is a hope. 

Mr. Fiexps. It could happen. 

Representative Hotirrerp. And I hope it does happen. But as I 
understand it, this is not the major objective in building these. The 
main objective is to get the research and development of building 
and operating these reactors. And I submit that if at the end of 
i year they have the privilege of canceling out, or maybe even at the 
end of 5 years, you have got a white elephant on your hands. You 
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have got the costs of dismantling and rey ep You have a con- 
taminated mass inside of these reactors. I do not know what the 
Government’s cost is going to be on that point. But I suppose there 

would be this cost in some instances, because I do not think the local 
communities are going to allow the abandonment of a reactor which 
might be the source of some contamination, or allow it to remain 
there without some protection. So you have potential liabilities there 
in all these cases where the Government owns these reactors. So you 
should, in my opinion, to be prudent, with the Government funds, tie 
down at least some of the points whereby you could continue to 
operate them in order to get the research and development experience. 

Mr. Frexps. I think there should be a review to see what happens to 
it after some period of time. 

Representative Houirimtp. But they turn in disgust to a conven- 
tional plant which can give them cheaper power, and they hook it up 
to their existing generating plant, and we are left there with a white 
elephant, are we not ? 

Mr. Fiexps. I believe we would have this problem under whatever 
circumstances you built one of these plants. If it turned out to be 
uneconomic, you still have the problem of disposal. What do you do 
with it? Do you put additional money into it to improve it, or what 
do you do? 

Representative Horirrerp. That is true. But if it is Government 
built on the Government’s property or protected by a long-term lease, 
you have got some advantages which you do not have if you are build- 
ing it on somebody else’s property on a short-term arrangement. 

Mr. Frexps. It is certainly an area that we should have under con- 
sideration and that should be dealt with. 

Mr. Davis. These problems, including the disposition of the plant, 
are being negotiated with these contracts, but the contracts, by and 
large, have not reached the stage where these things have been finalized. 

Representative Hovirre.p. T have had no testimony before me from 
these people except what I am going on, which is their proposals. And 
I have your testimony. 

Mr. Davis. Mr. Holifield, this is one of the things that makes these 
negotiations take a long time. Because their proposals did not even 
contemplate, in any case that I know of, what would happen under 
these circumstances. So this is an area that develops where you have 
to sit down and do quite a bit of negotiating. 

Representative Hortrieip. Let me ask you this question: Have you 
actually negotiated with these people as to what would happen to that 
plant on termination? I am talking now about the Government- 
owned plants. 

Mr. Davis. Yes. We have. In cases of the contracts that are 
nearest to being finalized, this has been a part of the negotiation; 
ves, sir. 

Mr. Dramonp. Mr. Holifield, I mentioned a little while ago that in 
almost all these cases there were long-term leases negotiated with these 
companies. I have just spoken to Mr. Burrows, and he confirms my 
recollection on this point. 

So we have taken care of this. The Government’s interests are 
protected. We will have the right to continue the operation—and 
the contracts also provide that we will have the right to abandon the 
reactor, if we so choose, without cost. 
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Representative Hotirietp. What do you mean “without cost” ? 

Mr. Diamonp. Without being required to make any payment to the 
company. Of course, we would have to put the plant in such condition 
that it would not constitute a hazard to the public. 

Mr. Ramey. On the question where the Government owns the reactor 
in the case of these cooperative arrangements, have you examined the 
plutonium buy-back question? Where the Government owns the 
reactor and presumably the fuel element, and yet will be paying the 
cooperative operator for the plutonium produced 4 

Mr. Diamonp. Mr. Ramey, we have looked into this question. What 
we are doing is allowing a credit to the company for the value of the 
plutonium that is generated during the operation of the plant. 

Mr. Ramey. Even though it is a Government-owned reactor ? 

Mr. Diamonp. Considering the type of arrangement we have, this 
appears appropriate. They pay for the burnup of the special nuclear 
material that is furnished to them. 

Representative Cote. Who is liable in case something goes wrong 
in one of these situations ? 

Mr. Diamonp. I think we have to look at this in terms of cost of 
operation. With respect to the proposed Elk River contract, we would 
pay the difference between the cost of operating a conventional plant 
and a nuclear plant. If there were losses due to an accident of some 
sort, this would be charged as a cost of operation, and since we would 
have to pay the cost differential I just described. this would be charged 
to us to the extent expressed in the contract. 

Representative Coir. That does not quite answer what I had in 
mind. We were talking about public liability after a reactor is 
started. It operates for a year or so, and something goes wrong. 
Who is going to pay the damages? The city people, or the Com 
mission ? 

Mr. Diamonp. IT think the Commission would. 

Representative Corr. By virtue of the fact that the Commission 
is the owner of the source from which the damage initially came ? 

Mr. Diamonp. I think our lability would stem from the contract 
arrangement itself. I believe there is an indemnity clause in the 
proposed Elk River contract. 

Representative Horirrenp. One of the cooperative groups, either 
testified or told me privately that he was having trouble settling the 
liability on the generator, because the company would not sell him 
the generator unless he carried extraordinary Hability msurance o1 
the generator. This view of the fact that there could be some failure 
on the part of the generator that caused damage in the reactor itself. 
Therefore, the manufacturer of the generator was requiring addi- 
tional liability insurance over the ordinary liability insurance before 
he would install the reactor. 

Have you heard that phase of it ¢ 

Mr. DrAMOND. I have not heard of that problem particularly. but 
there have been a large variety of indemnity problems. We have 
tried to consider them all. and we have. I believe, worked out arrang‘ 
ments that we consider are fair and equitable. 

Mr. Ramey. On this buy-back question on plutonium from Govern- 
ment-owned reactors, the last sentence of section 52 reads as follows: 

Any person who lawfully produces any special nuclear material except pur 
suant to a contract with the Commission under the provisions of section 31 or 
41 shall be paid a fair price pursuant to section 56 for producing such material 
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Now, would not your contract for the development and construc- 
tion of your reactor and your fuel element be under the provisions 
of section 314 Or would your reactor operator in this case be a 
licensee ¢ 

Mr. Diamonp. The reactor operator would not be a licensee. 

Mr. Ramey. He would not ¢ 

Mr. Diamonp. He would not. 

Mr. Ramey. I am talking of co-ops, now, on your Government- 
owned reactor. Then how do you get out of the box here under this 
exception / 

Mr. Diamonp. I do not think these are contracts for the production 
of special nuclear material. 

Mr. Ramey. Well, it is produced under your contract. 

Mr. Diamonp. It is produced as an incident to the contract. But 
it seems to me you have to look at the contract in its entirety. That 
IS, nee should look to the main purpose of the contract. 

Ramey. I think this is something that might be looked into 
a cae more. 

Re prest ntative Hovurrienp. There has been a pretty strong conten- 
tion that you have no right to buy this back. Also that it is in con- 
flict with sections 31 and 41; it comes under that exemption, and 
also that it is in contravention of the no subsidy provision. 

Mr. Ramey. Certainly a better case can be made where the other 


party owns the reactor, That is a pursuant to license you can 
argue, and your special nuclear material is not made under your see- 
tion 31 contract; 1t is made under your 104 license. But where you 


have the Government owning the reactor too, it is a little difficult 
to find where this material is made. 

Mr. Diamonp. I think the problem is somewhat academic with 
respect to the second round, because if we si not give them a credit 
for the material produced, we would, at least under some proposed 
contract, have to make larger payments to the companies because of 
our obligation to pay the differe ‘nce in cost of operating a conventional 
and nuclear plant. 

Representative Houtrietp. But this argument you give us is based 
on expediency. It is not based on language of the act—-the fact that 


it annals academic. Beeause you made it a second-round proposal, 
which causes them to propose something as to which you have to con- 
travene the act to make it economically feasible, does not justify your 
OSItION. 


Mr. Diamonp. Perhaps I «did not express this very well, but I 

merely tried to point out that while this statute might be construed 
‘life ‘ently by lawyers, it seemed to me that the problem was some- 
what academic at least with respect to some of our proposed con- 
tracts, 

Mr. Firenps. Mr. Chairman, could we submit for the record an 
opinion on this question, worked out in more detail than just this 
atement here / 

Representative Hortrretp. Yes: you may. And you might include 
t the Consumers. You might include in that the arr: angement 
you have with the Consumers. 

Mr. Fievps. You mean with respect to this same question ¢ 

Representative Honitrrmip. Yes. 

Mir. Frenps. Well, wherever it applies. 


st 
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(The material referred to follows :) 


COMMISSION'S AUTHORITY TO PAY FOR PLUTONIUM PRODUCED IN POWER 
DEMONSTRATION REACTORS 


At the hearing on June 26, 1957, questions were asked as to the authority 
of the Commission to pay its guaranteed fair price for plutonium produced in 
Commission-owned reactors constructed under power demonstration arrange- 
ments, such as the Elk River and Consumers reactors. The Commission under- 
took to supply a memorandum on this question. This memorandum will also 
deal with question, raised by Representative Cannon (Congressional Record, 
April 16, 1957, p. 5197) as to the Commission’s authority to pay fair prices for 
plutonium produced in licensed reactors with respect to which power demonstra- 
tion contracts have been entered into. 

Section 52 of the Atomic Energy Act of 1954 provides that all special nuclear 
material shall be the property of the United States and that “any person who 
lawfully produces any special nuclear material, except pursuant to a contract with 
the Commission under the provisions of sections 31 and 41, shall be paid a fair 
price, determined pursuant to section 56, for producing such material.” Section 
56 provides in part that “the fair price, as may be determined by the Com 
mission, shall apply to all licensed producers of the same material.” 

The evident intent of these provisions was that since the United States would 
be the statutory owner of material produced with private funds in privately 
owned facilities, it should, as a matter of basic fairness, compensate the owner 
for the material by paying a fair price. 

The Commission’s proposed arrangements with Consumers Public Power Dis- 
trict and with the four proposers under the second round all contemplate that 
the reactor will be constructed in whole or principal part with Government funds 
and will be owned by the United States; that it will be operated under contract 
with the Commission; and that it will not be licensed. On the other hand, the 
Commission’s contracts with Yankee and PRDC provide that the reactors will 
be constructed and operated with private funds and will be privately owned; 
that they will be licensed facilities, and that Government assistance will be lim- 
ited to payment of costs of certain research and development and waiver of fuel 
use charges. In all cases the arrangements will be entered into under the au- 
thority of section 31 of the act. 

In my view, AEC is required by law to pay a fair price for plutonium pro- 
duced in the Yankee and PRDC reactors and other reactors involving similar 
arrangements. Section 56 of the act requires it to pay a fair and nondiscrimina- 
tory price to all licensed producers of the same material. As Mr. Holifield said, 
during the House debate, “Every one of those licenses carries with it the obli- 
gation of the United States to buy back every gram of plutonium that is produced 
in those reactors” (100 Congressional Record 11029). Moreover, since the plu- 
tonium was produced in privately owned facilities through the expenditure of 
private funds, the underlying concept of sections 52 and 56 would appear to re- 
quire that when the Government takes title to the material, it must pay a fair 
price for it. 

While it is true that the Commission has a contract with the licensee under 
section 31, that contract cannot fairly be regarded as a contract for the produc- 
tion of special nuclear material, nor can the material fairly be described as hav- 
ing been produced pursuant to the contract. The consideration moving to the 
Government under these contracts is clearly not the delivery of plutonium; it 
is the furnishing of information. The quantity of plutonium to be produced, if 
any, was in no sense a criterion for the evaluation of power-demonstration pro- 
posals; the invitation was equally open to reactors producing large quantities of 
plutonium, such as the PRDC breeder reactor and others producing negligible 
quantities, assuming each type were shown to be sufficiently promising to war- 
rant assistance. 

A construction of section 52 as denying the statutory right to a fair price for 
plutonium to licensed facilities in any case in which a contract under section 3 
is entered into would result in a manifestly unjust situation. It may well be 
that the Commission will desire to contract with licensed reactors, whether 
power-demonstration reactors, medical reactors, research reactors, test reactors, 
or other types, for the performance of specific research and development, and 
that such reactors would produce plutonium or other special nuclear material 
during the period of the contract. It would hardly be credible to suppose that 
Congress intended that, as the condition for receiving such a contract, the li- 
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censee must during the period of the contract forgo his statutory right to be 
paid a fair and nondiscriminatory price for special nuclear material produced in 
the reactor. I find nothing in the text of the act or its legislative history to com- 
pel such an anomalous result. 

There could be cases of contracts with licensees in which the contract could 
be said specifically to contemplate the production of plutonium or other special 
nuclear material—as, for example, a contract and a licensed reactor operator to 
produce U-—233 or plutonium having special characteristics for the conduct of cer- 
tain experiments. The exception from section 52 might well apply in such cases, 
so that any compensation for the special nuclear matter would be negotiated 
as a matter of contract. In my judgment, however, the exception does not apply 
where, as here, the production of special nuclear material is unrelated to the 
purposes of the contract. 

The situation is different, however, in the case of the Commission-owned 
reactors under the power-demonstration program. These reactors are not 
licensed and the requirement of section 56 is, therefore, not in terms applicable. 
Since they are owned by the Government, the Government can provide for their 
operation on such terms as it deems to be in the best interest of the Government. 
Hence, there is no consideration of fairness which requires that the statutory 
fair price established pursuant to section 56 be made applicable. This conclusion 
is reflected in the fact that the Comimission’s guaranteed fair prices for pluto- 
nium are applicable only to “plutonium lawfully produced under license.” 

While the Commission is thus not required to pay the statutory fair price in the 
case of these nonlicensed reactors, it is not precluded from agreeing, as a matter 
of contract, to credit or pay the operator for plutonium produced if such action 
appears in the best interests of the United States. The Commission’s authority 
under section 31 to make “arrangements” for the conduct of research and develop- 
ment activities include authority to agree to such contractual provisions as ap- 
pear in the best interests of the United States. In the case of power-demonstra- 
tion arrangements with public and cooperative bodies, it may be desirable to 
duplicate as nearly as possible the operating economics which would prevail 
under private ownership, and to that end to permit the contractor to receive a 
payment or credit, based on the guaranteed fair prices of special nuclear mate- 
rials, in partial defrayment of the operating costs which the contractor under- 
takes to incur. 

In fact, in the case of the proposed Elk River and Wolverine contracts, no 
provision for such a plutonium credit is contemplated, because the anticipated 
quantities of plutonium to be produced are such that the amount of such a credit 
would be negligible. In the case of Consumers Public Power District, negotia- 
tions had until recently proceeded on the basis that Consumers would receive 
a payment or credit, against operating costs, equivalent to the guaranteed fair 
price for plutonium ; the financial arrangements during the operating period are, 
however, under reconsideration by the negotiators. Negotiations with Piqua and 
Chugach are still in a preliminary stage. 

Epwarp DIAMonp, Acting General Counsel. 


Representative Hoxrrrevp. I wanted to go into your reprocessing 
policies just a little bit before we conclude. I wanted to discuss if 
your AEC will recover its full costs of performing reprocessing serv- 
ices for private org: anizations under this $15,300 formula. 

Mr. Frets. W ell, sir, may I ask the Controller to speak to this 
point? We have had several discussions on this particular point. 

Mr. Burrows. Do you want me to speak to that specific question ? 

Representative Hotirieip. Yes, sir. 

Mr. Burrows. The charges which we have announced have been 
based on recovering the full cost of a plant designed specifically for 
this purpose. You understand, Mr. Chairman, we have no such plant, 
and, in order to announce some charges, we have to estimate what the 
costs of the plant would be. But the charges have been based on 
recovering, on a 10-year amortization basis, the cost of this plant. 

Representative Hortrrerp. All right. Now, let me read to you 
something that you published in the Federal Register of March 1957. 
This is a pertinent part from your publication on this policy : 
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The establishment of the firm charges by AEC will be based upon the costs 
associated with an assumed chemical plant (22 F. R. 191,357). 

The estimated installed cost of the assumed plant upon which firm daily 
processing charges will be based is $12,570,000. The AEC has determined that 
the total annual cost of the operation of this assumed plant, including waste 
storage, amortization, and allowance for AEC overhead and other intangible 
expenses, is $4,592,000. Based on this estimated daily cost of $15,300, based on 
300 days of operation per year, will be the basis for the charge for those fuels 
which can be precessed in the assumed plant as presently conceived. 

I have all these assumptions and estimations underlined, and it 
looks more impressive when you see that part of the Register, with 
all those intangible and variable terms underlined. Because of the 
numerous assumptions involved, both as to the quantity involved and 
the types of materials to be reprocessed several years from now and 
the costs of performing such work, it seems to me the AEC is taking 
a big risk in contracting to provide such services at this time at fixed 
rates. 

I do not think you can accurately estimate, with all of those assump- 
tions and v: ariables in your program. And yet it is an important 
factor in the operation of these private plants. It also brings up 
the point as to whether you will recover full costs or not, if you make 
a fixed price which, in the future, is inadequate. 

So, the question that I am going to ask you, which I hope you will 
comment on, in your statement, is th: at, if it occurs that your assumed 
plant cost you $30 million in place of $20 million, and your assumed 
operation costs you $6 million a year in 1 the place of $4,500,000, then 
your fixed charge is going to be inadequate. And will it not be 
necessary for the Government to pick up the loss ¢ 

Mr. Burrows. Mr. Chairman, in the first place, the Commission has 
this problem: that you cannot have a power industry unless you are 
able to separate the materials. We do not now have a plant which is 
available to accommodate all of these different materials. On the 
other hand, it is perfectly clear that you could never get any power- 
plants built unless you made some assumptions as to the amount of 
materials that would be available and made some assumptions as to 
a separations plant which would accomodate these materials. This is 
a chicken-and-an-egg problem. 

in the interests of furthering the atomic power program the Com- 
mission necessarily had to proceed on the basis of certain assumptions. 
Otherwise, there would be no work done at all. 

Now, in getting at our cost estimates. First as to the plant, we have 
built, as you know, separations plants. We were able to extrapolate 
from these plants what the cost of a plant of this kind would be. We 
had the further advantage of talking to people in private industry 
who had made studies of similar plants, and we found that our costs 
that we estimated were remarkably close, namely, around $20 mil- 
lion. 

This is not a case, therefore, where we have picked a figure out of 
the air. We do have some basis on which to estimate the cost of the 
plant. 

Furthermore, we have protected ourselves in the cost of the plant 
to the extent to which we are using 10-year amortization, whereas our 
normal amortization would be something like 18 vears. Therefore 
there is some latitude in terms of the total life of this plant if we 
do overrun the estimate somewhat. 
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In terms of the operating cost, we have operated similar plants. 
We know what is involved. This is a chemical plant. Therefore, we 
feel that the costs that we have estimated for operating are also based 
upon experience. 

Insofar as the volume of material which we get is concerned, we 
know that there is a lot of the material which the Commission is gen- 
erating in its own program and the military is generating in its pro- 
gram that would be available for this plant. We are necessarily esti- 
mating the amount of material which we would get from the private 
power ‘pl: ints. It could well be that during the first few years of opera- 
tions, these estimates may be off somew hat. Nevertheless, we have the 
problem the same as any industry has in estimating future loads and 
loads over the period of the plant. We know that over the period of 
this plant there will probably be even greater loads available. This is 
a conservative plant. It is a 1-ton-a-day plant. 

Actually, if you were looking further into the future, you would 
probably build a 1: irger plant ~ than this, based on any reasonable 
anticipation of volume. 

Furthermore, we would expect, or at least we would hope, that as 
further work goes on in chemical processing, and as the volume of 
work becomes clearer, private industry might build such a plant, in 
which case the provision in our invitation is that the Government 
would not then proceed. We have still not determined that we would 
psy this plant, and would probably not build such a plant, in which 

‘ase these charges would not apply, if industry would come in and 
teaa the plant itself and provide these services. 

Representative Hortrrevp. I think that is a good statement for the 
record. I am glad to have that statement on the record, Mr. Burrows. 
It helps explain this one point, which I think is going to be necessary 
for us to answer if it is brought up. 

It is true that you have not yet been able to get a private industry 
to take over this type of work at these prices. 

Mr. Burrows. This is true, but there are a number of firms that are 
studying the problem, and we have by no means determined that we 
would have to build this plant ourselves. 

Representative Hortrizrip. Then you have no money in this year’s 
request for this plant ¢ 

Mr. Burrows. No, sir. 

Representative Ho.irietp. Your present facilities for processing 
will be adequate, you think, between now and the time that a plant like 
this could be built, by delaying requests for the amount in this year’s 
budget requests ? 

Mr. Burrows. I think this is right, sir. There is some of this ma- 
terial which we can presently handle in our present plants. It is 
even possible that after we study the loads and modifications, consid- 
ering our load for production as well as our load out of powerplants— 
it is conceivable that a better interim arrangement might be for us to 
make certain modifications in our current plants and not build this 
plant. This has not been determined yet, sir. 

Representative Horirretp. At what percentage of capacity xre you 
now operating your processing plants that you now have in existence ? 
That is not classified, is it? 
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Mr. Burrows. Well, we might have to take into consideration both 
the plants for processing production material as well as the Idaho 
plant and the small plant we have at Oak Ridge. 

Could I have the privilege of furnishing that information for the 
record? I am not sure where I am on classification here, sir. 

(Information of a classified nature was submitted to the Joint 
Committee. ) 

Representative Horirievp. All right. But in any event, this has to 
be done either by private industry or r by the Government. 

Mr. Burrows. You will not have a power industry unless you can 
separate these elements, sir. 

Representative Horirrecp. That is right. And you will not have 
the plutonium either, will you ? 

Mr. Burrows. That is correct, sir. 

Mr. Fretps. In place of paying a burnup of maybe a few percent 
of the material, you would be paying 100 percent. 

Mr. Totw. Is this reprocessing an attempt to establish an across- 
the-board policy applicable to all comers to the business ? 

Mr. Burrows. That is correct. That is what it does do. While 
we have deliberately established a daily rate, the charge to each 
different type of reactor fuel would depend upon its enrichment and 
depend upon the batching you have, and so forth. So if you reduce 
this to a per kilogram charge, there will be variances. But the daily 
rate, which any fuel goes through, would be the same. 

Mr. Tori. But do you then destroy that policy by providing vari- 
able amounts of postconstruction research and development assist- 
ance, depending upon the negotiations with the individual operator? 

Mr. Burrows. I do not concur in that statement. Because the 
costs of separation are part of the costs of operation which the oper- 
ator has to bear. 

Now the fact that we agree to share certain costs has nothing to do 
with the fact that he is charged the same for separation as anyone 
else. 

Mr. Torti. PRDC testified they had paid $30 million over a 30-year 
period. 

Mr. Burrows. Well, this is an expense, but T do not think that you 
could say it is a major expense. 

Representative Hortrrecp. IT think we are just about ready to have 
lunch. I think this last information is going to be helpful to the 
committee, and I am glad to have it on the record. 

I just want to comment that apparently the Yankee signed their 
contract without having this guaranty or assurance of a fixed price 
of reprocessing. did they not ? 

Mr. Fretps. Yes. That is true. 

Representative Horrrrerp. Thank you, gentlemen, very much for 
your assistance to the committee this morning. 

The committee will stand adjourned. 

(Whereupon, at 12:45 p. m., the hearing was adjourned until 1f 
a.m., Thursday, June 27, 1957.) 
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THURSDAY, JUNE 27, 1957 


ConGrREss OF THE UNTTED STATEs, 
SUBCOMMITTEE ON LEGISLATION OF THE 
Jornt CoMMITTEE ON ATOMIC ENERGY, 
Washington, D. C. 


The subcommittee met, pursuant to recess, at 10 a. m., in room 1301, 
New House Office Building, Hon. Melvin Price presiding. 

Present: Representatives Price (presiding), Durham (chairman of 
the Joint Committee), Cole, and Jenkins. 

Also present: David R. Toll, and Leonard Selkowitz,. professional 
staff members. 

Representative Pricr. The committee will be in order. 

This morning the Subcommittee on Legislation of the Joint Com- 
mittee on Atomic Energy is continuing its hearings on the AEC re- 
quest for authorization of appropriations, and the AEC reactor 
development program. 

The chairman ‘of the subcommittee, Mr. Holifield, is unable to be 
with us this morning due to other commitments, and has requested me 
to preside at the hearings this morning. 

As witnesses this morning, the subcommittee is scheduled to hear 
from Mr. Ralph J. Foreman, Acting Administrator of the REA. We 
understand that Mr. Foreman will be acompanied by two members of 
his staff, Mr. Wade Edmunds, special assistant on nuclear projects, and 
Mr. E. F. Mynatt, Assistant "General Counsel for the Department of 
Agriculture. 

Duri ing the course of the hearings before the subcommittee last week, 
it became apparent that the financing of three of the projects in the 
second round of the AEC power demonstration program depended to 
a great extent upon decisions of the REA as to types and extent of 
loans which the REA would be willing to extend to the cooperative 
associations. In particular, the Rural Cooperative Power Association 
of Elk River, Minn., the Wolverine Electric Cooperation Association 
of Hersey, Mich., and the Chugach Electric Association of Anchorage, 
Alaska, have all made proposals to the AEC to build power reactors, 
and all of these associations have requested or are planning to request 
loans from the REA to be used to cover some portions of the nuclear 
powerplant. 

Mr. Holifield therefore instructed the staff of the Joint Committee 
to arrange for the REA to appear before the subcommittee this morn- 
ing. 

Weare very glad to have you with us this morning, gentlemen. 

Mr. Foreman, would you kindly take the chair up here and proceed 
with whatever statement you desire to make on behalf of the REA? 
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STATEMENT OF RALPH J. FOREMAN, ACTING ADMINISTRATOR, 
REA; ACCOMPANIED BY WADE EDMUNDS, SPECIAL ASSISTANT 
ON NUCLEAR PROJECTS, AND E. F. MYNATT, ASSISTANT GEN- 
ERAL COUNSEL, DEPARTMENT OF AGRICULTURE 


Mr. Foreman. Mr. Chairman, we are very happy to be here this 
morning. We have brought with usa prepared statement. We would 
be gl: ad to read the statement in det: ul, or summarize it for you, as you 
suggest. 

Representative Price. Why do you not start out with it, and before 
you finish there may be some members who will interrupt for question- 
ing. I think you should proceed with your prepared statement. 

Mr. Foreman. Thank you, sir. 


LOAN TO RURAL COOPERATIVE POWER ASSOCIATION 


On May 14, 1956, we made a loan of $6,702,000 to the Rural Cooper- 
ative Power Association, Elk River, Minn., to finance the following: 

1. Generation: The steam plant with a capacity of 22,000 kilowatts. 
Structures and improvements amounted to $38,600; mechanical equip- 
ment amounted to $2.474,000; electrical work amounted to $160,000; 
generating and miscellaneous amounted to $168,000. 

The total of that particular item for generation is $2,840,600, 

Item No. 2, the necessary transmission facilities, amounted to $3,- 
346,200. 

Item No. 3, headquarters facilities, is $250,000. 

Item No. 4, gener al, miscellaneous, les gal fees. contingency, et cetera, 
amounted to $265,200. 

The total of the loan is $6,702,000. 

The Rural Cooperative Power Association is a federation of six 
REA-financed distribution cooperatives, namely, East Central Elec- 
tric Association, Braham (Minnesota 1) ; Anoka Electric Cooperative, 
Anoka (Minnesota 48); Kandiychi Cooperative Electric Power As- 
sociation, Willmar (Minnesota 58); Wright-Hennepin Cooperative 
Electric Association, Maple Lake (Minnesota 62) ; Mille Laca Region 
Cooperative Power & Light Association, Aitkin (Minnesota 81) ; ‘and 
North Pine Electric Cooperative, Ine., Finlayson (Minnesota 89). 
The association was formed in 1937 to provide wholesale power to its 
member cooperatives, and has steam and diesel generating facilities 
with a total capacity of about 42,000 kilowatts, and operates about 700 
miles of transmission line. Of the total installed capacity, 23,000 kilo- 
watts are in 2 steam units located at Elk River. The purpose of the 
new facilities is to enable the cooperative to meet the substantial load 
growth in the area. 

In 1955, the 6 systems purchased about 126 million kilowatt-hours. 

It is estimated that these requirements will increase to approxi- 
mately 198 million in 1960, and to more than 255 million in 1965. 

The Rural C ooperative Power Association owns the following 
facilities : 
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The generating facilities to be financed with R loan funds (22,000 
kilowatts) are to be conventional fossil fuel burning facilities, includ- 
ing a boiler. In lieu thereof, the borrower may, however, undertake 
the construction and operation of a nuclear powerplant on terms and 
conditions satisfactory to the Administrator, provided that, in such 
event, contractual arrangements with the Atomic Energy Commission 
are consummated, in form and substance satisfactory to the Adminis- 
trator, and which, in the judgment of the Administrator, will result 
in power costs consistent with the feasibility requirements of the act 
and with the securit y interests of the Government. 

Representative Price. May I interrupt there for the purpose of 
clarification in my own mind, Mr. Foreman 4 
$6,702,000 loan to the Rural Cooperative Power Association of Elk 

Do you mean by that statement that actually you have made the 
River on the basis of providing normal generating capacity ? 

Mr. Foreman. Yes, sir, Mr. Chairman. The loan ree ommendation 
that, came to the Administrator’s Office provided funds for the tur- 
bine, the boiler, and the facilities necessary to generate 22,000 kilo- 
watts of electric energy by steam. 

Representative Prick. By steam? 

Mr. Foreman. Yes, sir. 

Representative Price. That is the actual basis for the REA making 
the loan / 

Mr. Forrnman. Yes, sir. 

Representative Price. But you have made a provision that, if they 
can get evidence to the REA that they can accomplish this purpose 
through an arrangement with the Atomic Energy Commission for 
the production of this generating capacity through atomic energy 
within a reasonable power cost, substantially close to your conven- 
tional cost, you would then approve the use of the loan for the pur- 
poses of a contract with the Atomic E nergy Commission ¢ 

Mr. Foreman. Let me answer your question this way: The loans 
provide the funds for the turbine, the boiler, and equipment neces- 
sary to build the plant. At the time we made the loan, we recog- 
nized that the borrower was negotiating with AEC, and we were of 
the opinion that we would furnish the money necessary to construct 
the turbine and the electrical equipment. If they built the reactor, 
the money which we made available in the loan for the boiler would 
be held in reserve in order that, in the event the reactor did not work 
out, the borrower would have the money to put the conventional 
boiler in the plant to provide the necessary power for their system. 

Representative Price. Is this a firm loan now 4 

Mr. Foreman. Yes, sir. 

Representative Price. Or do they have to come back to you after 
they have completed arrangements with the AEC for further ap- 
proval of the loan if they dee ‘ide to go the atomic route ? 
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Mr. Foreman. They would need the approval of the administrator. 
The contractual arrangement between the AEC and Elk River would 
have to be approved by the Administrator. 

Representative Pricer. By the REA Administrator? 

Mr. Foreman. Yes, sir. 

Chairman Duruam. Mr. Chairman ? 

Representative Price. Mr. Durham. 

Chairman Durnam. Have you had your attorneys rule on whether 
or not you have the authority under the REA Act? Has that been 
cleared ? 

Mr. Foreman. Yes, sir. We have the Assistant General Counsel 
here from the Department of Agriculture, who would be glad to 
answer that question for you, sir. 

Chairman Duruam. I think it might be well to put something in 
the record so it would not appear later that somebody questioned it. 

Mr. Mynarr. It is our view that under the present state of devel- 
opment of reactors, the Rural Electrification Administration is not 
authorized to make a loan for any portion of the nuclear reactor 
system. 

Now our reasons are basically two: 

Section 4 of the Rural Electrification Act authorizes the admin- 
istrator to make loans for the purpose of financing the construction 
and operation of generating plants, transmission lines, and so forth, 
for the furnishing. of electric energy to persons in rural areas. 

Now we believe that that provision of the act requires reasonable 
assurance that the facility financed by those loan funds will carry out 
the statutory purpose. 

Now, I refer to hearings before the Subcommittee on Appropria- 
tions for the Department of Agriculture in April of last year, in which 
representatives of REA and AEC testified. At that time they said 
that at that stage of the development you could not depend upon a 
nuclear reactor for firm power, there was no guarantee of continued 
operation. So, our first reason is that in the present state of develop- 
ment, there is no reasonable assurance that the facilities for which loan 
funds were sought would result in furnishing electric energy to per- 
sons in rural areas. 

Our second basic reason is that the loans by the terms of the act must 
be self-liquidating, and the administrator must find that they will be 

paid within the time agreed upon. 

Again referring to the information that has been submitted to our 
office, we find that there is not at the present time, or certainly at the 
date of this hearing in April of last year any assurance of what the 
power costs will be from this reactor. Therefore, we felt the Admin- 
istrator, without knowing the power costs, could not make the finding 
of feasibility required under the act. 

Representative Price. Do you have that in this paragraph that 
you just completed reading? Would you say that will be one of the 
prime requirements before the REA Administrator would give final 
approval to this arrangement ? 

You say here— 

Provided, That in such event, contractual arrangements with the Atomic Energy 
Commission are consummated in form and substance satisfactory to the Admin- 


istrator, and which, in the judgment. of the Administrator, will result in power 
costs consistent with the feasibility requirements of the act— 


and you mean there the Rural Electrification Act? 
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Mr. Mynartr. Yes, sir. 
Representative Price (continues reading) : 
and with the security interests of the Government. 


So that the matter of the power costs and assurance that this loan 
will be self-liquidating is one of the prime requirement as far as the 
REA is concerned ? 

Mr. Mynarr. Yes, sir. 

Chairman Durnam. The reason I raised the question, there was a 
question last year, I believe, as to whether or not the act provided 
sufficient power for you to get into the loan features of reactors. You 
feel like today that has all ‘been cleared up, that you are in a position 
to offer loans to any cooperative rural electrification group that makes 
application in the United States? 

Mr. Mynarr. No, sir. I would like to say it this way; that we feel 
under the present state of reactor technology, we are not authorized 
to make loan funds available for any part ‘of the nuclear reactor sy- 
stem. What we have done, sir, is this 

Chairman Durnuam. You have separated the two, and you have 
taken on the generating capacity and left out the reactor; is that it? 

Mr. Mynarr. Let’s see if I can state it this way, from the legal view: 

The loan has been made upon an overall conventional basis. The 
feasibilty has been determined upon that basis. Loan funds have 
been made available. Now, if the borrower desires, instead of using 
the conventional boiler and so forth, to enter into contractual arrange- 
ments with the AEC for a nuclear reactor, we can approve that. But 
he will have to look to sources other than loan funds for any expenses 
in connection with that particular part. 

Chairman Durtam. That policy would apply to all alike, would 
it not? 

Mr. Mynarrt. Yes, sir. 

Mr. Foreman. Yes, sir. 

Representative Price. Mr. Foreman, we understand then, while 
this is a firm loan to Elk River, the final approval is still contingent, 
if it goes into the atomic energy project, upon the approval of the 
Administrator ¢ 

Mr. Foreman. Yes, sir. I might point out the loan is a firm loan, 
and if Elk River decided to construct the boiler and the normal equip- 
ment that goes along with it, those contracts too would be subject to 
the approval of the Administrator. 

Representative Price. Would you proceed ? 

Mr. Foreman. A superheater will be needed to increase the reactor 
steam temperature to a value which will match the steam conditions 
of the existing turbines (600 pounds per square inch at 825° F.). 
Since this superheater would not be used in the event the nuclear reac- 
tor does not prove to be satisfactory, the cost of it is included in the 
amount of construction funds provided by AEC. Should the nuclear 
reactor be abandoned by Rural, a conventional steam boiler would be 
installed for which funds were provided in the loan and which will 
be held for that purpose. 

Representative Price. Mr. Toll of the committee staff would like 
to ask a question, Mr, Foreman. 

Mr. Forrman. Yes, sir. 
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Mr. Torn. Mr. Foreman, could you give an example to the sub- 
committee what would happen in the event that the reactor is built 
and then it has to be shut down for a period of repairs, and the Elk 
River co-op therefore loses that capacity for a short period, and is 
forced to go out and buy power somewhere else, and pay a price of, 
say, 12 mills, which is in excess of the cost of a conventional plant ? In 
other words, they have to buy power for more than they could have 
obtained it if they had gone the route of building a boiler. As to that 
incremental cost, what would be the arrangement on that from the 
point of view of the REA? Would you feel that your loan to them 
was jeopardized ¢ 

Mr. Foreman. In the arrangement worked out with the AEC, there 
is a provision that takes care of that event. The costs are roughly an 
amount equal to a differential of 4.3 mills per kilowatt-hour. 

Mr. Epwunps. If I may, I will explain that further. That source 
of power would be from Rural’s own system. They have other gen- 
erating plants. Or it would be from purchased power, but approxi- 
mately at that figure 4.3 mills. 

Chairman Durnuam. You would do the same thing if you had a 
conventional plant breakdown, would you not? You would have to 
go out and get it somewhere. 

Mr. Epmenps. Yes, sir. 

Mr. Foreman. Elk River does have interconnections with the. 
Bureau of Reclamation and with the power companies and with sev- 
eral municipal systems in their State. They have interconnections 
which will give them backup power. 

Mr. Tout. But these incremental costs will have to be paid for by 
the AEC; is that correct ? 

Mr. Foreman. There is a provision for that in the proposal. 

Mr. Tout. Thank you. 

Representative Price. Proceed, Mr. Foreman. 

Mr. Foreman. Wolverine Electric Cooperative, Inc. 

On March 28, 1957, a loan of $3,186,000 was made to the Wolverine 
Electric Cooperative, Inc., Big Rapids, Mich., to finance the following: 

Item No. 1—Generation: Hersey steam plant, two 5,000-kilowatt 
units. Structures and improvements amounted to $629,000; roads, 
railroads, and bridges amounted to $50,000; mechanical work 
amounted to $2,007,000; electrical work amounted to $220,000; sub- 
station amounted to $85,000; and engineering amounted to $149,000; 
or a total of $3,140,000. 

Item No. 2 is transmission facilities of $467,000. 

Item No. 3 is general, miscellaneous, legal fees, and contingency, et 
cetera, which amounted to $197,000. 

The total amount is $3,804,000. 

There was available from previous loans $618,000. So the actual 
loan on March 28 was $3,186,000. 

Chairman Durnam. What was that $618,000? On what basis was 
that loan made to begin with? I am thinking about the transfer of 
funds. 

Mr. Foreman. Back in 1949, I believe it was, when we made a loan 
to this cooperative, we provided funds for generation capacity which 
they needed at that time. We provided additional money for one 
additional unit, for which money was to be released at such a time as 
it was required to take care of requirements to the farmers. 
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This borrower at present has 18,397 kilowatts installed capacity and 
furnishes the electric energy requirements for 3 member distri- 
bution ee my imely, Tri-County Electric Cooperative, Portland 
(Michigan 26); O. & A. Electric C ooperative, Newaygo (Michigan 
40) ; and the Obe eana Electric Cooperative, Hart (Michigan 41). 

Representative Price. What are the figures like in Michigan 26 ? 

Mr. Foreman. That isan REA designation. Michigan is the State, 
and the number designates in our books the number of the system. 

The additional facilities, 10,000 kilowatts, are required to provide 
the immediate and future requirements needed by these 3. bor- 
rowers, 

The borrower is faced with the problem of obtaining additional 
power to adequately supply the present needs of its member distribu- 
tion cooperatives in excess of its firm capacity until additional gener- 
ating capacity is installed. Funds are included in the loan as ap- 
proved to finance the cost of an additional connection with the Con- 
sumers Power Co. in the extreme western part of the borrower's sys- 
tem to enable the borrower to purchase power to meet the present 
demand of the member cooperatives in that area. 

Actual kilowatt-hours delivered to the 8 member distribution coop- 
eratives during the 1956 calendar year was 56,636,300 kilowatt-hours. 
Estimated future annual kilowatt-hour requirements of the three 
borrowers is as follows: 

Kilowatt-hours 


Rs ri hts oh apie oe aa S chee $ihetRatastedwedaies Savane aia aetaie, ) Papeete 
1961_ i a ae nett ait eet helical ciliate lh lacomakat cali 86, 428, 000 
1963_ = eal ee PEE A eel hip sestdasntdl nsnica sane died ad paease teed cain 100, 537, 461 
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The present dual-fuel diet generating units are operated with gas 
fuel. The availability of this fuel is presenting increasing problems, 
It would reasonably be expected to increase in cost and become less 
available with time. 

The borrower is reaching a size where a change away from diesel 
seems advisable as indicated by present loads and capacities. 

A steam plant would be able to use all available types of fuel, thus 
putting the borrower in a better fuel- bargaining position. Conse- 
quently, steam generation holds the best promise for the future. 

The generating facilities to be financed by this loan—two 5,000 kilo- 
watt units—are to be conventional fossil fuel burning facilities. 

The borrower, however, may undertake the construction and opera- 
tion of a nuclear powerplant on terms and conditions satisfactory 
to the Administrator, provided that, in such event, contractual ar- 
rangements with the Atomic Energy Commission are consummated 
in form and substance satisfac tory to the Administrator and which, in 
the judgment of the Administrator, would result in power costs con- 
sistent with the feasibility requirements of the Rural Electrification 
Act and with the security interests of the Government. 

A superheater will be installed to raise the reactor steam tempere- 
ture to meet the conditions required by the turbine. Since this steam 
plant is entirely new, existing factors relating to design are not con- 
trolling. A superheater can be designed which could be adapted to 
use with a conventional boiler; funds are provided in the loan to 
construct the superheater. Funds are also provided for a conven- 
tional boiler in the event the reactor is abandoned by Wolverine. 
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Representative Price. In this case the REA organization will take 
care of the superheater, because you can foresee a use of this even 
if this remains a conventional plant? 

Mr. Foreman. That is right. This will be the first steam plant 
constructed by this cooperative. 

Representative Price. In the other case, the case of Elk River, the 
AEC takes care of the superheater because it would not be possible 
to use the superheater in that plant if it becomes a conventional plant? 

Mr. Foreman. That is correct. 

Representative Price. If it remains a conventional plant ? 

Mr. Foreman. Yes, sir 

Representative Price. The conditions pertaining to the loan are 
exactly the same in this Wolverine case as in the Elk River case ? 

Mr. Foreman. Yes, sir. 

Representative Price. The private contract will be reviewed by the 
Administrator, and one of the prime requisites before it obtains his 
final approval would be the power cost leading to the feasibility of 
costs under the Rural Electrification Act? 

Mr. Foreman. Yes, sir. 

Representative Price. And that the loan would be self-liquidating ? 

Mr. Foreman. Yes, sir. 

Representative Price. Mr. Toll would like to ask a question. 

Mr. Totit. When the AEC was before the subcommittee a week ago 
on this project, they testified that it was not settled at that time 
whether the AEC or the REA would cover the costs of an item called 
reactor containment, estimated to be in the amount of $528,000. Since 
that time, the AEC staff has advised the subcommittee that it now ap- 
pears that the REA is not willing to extend a loan to these facilities, 
and therefore the request is being made to the AEC to include the cost 
of reactor containment in the cost of construction of the reactor. 
The AEC indicated that reactor containment would include what they 
refer to as biological shielding, the control room, and crane facilities, 
among other things. 

Is that consistent with the REA’s present understanding of this 
arrangement ? 

Mr. Foreman. Yes, sir. In our statement we have attached to it a 
copy of the legal opinion in which we state we cannot provide funds 
for the containment. 

Mr. Tor. And your rationale on that is what, sir? Is it the ration- 
ale that this would be abandoned if the reactor were abandoned ? 

Mr. Foreman. Yes, sir. 

Mr. Torx. That is all. 

Representative Price. Proceed, Mr. Foreman. 

Mr. Foreman. Chugach Electric Association, Inc. 

A loan application has not been received in REA from the Chugach 
Electric Association, Inc., Anchorage, Alaska, which involves the in- 
stallation of a nuclear reactor. The proposal before AEC contem- 
plates that the project would be performed in phases is as follows: 

Phase 1.—Preliminary design and development. 

Phase 2.—Final development and engineering design. 

Phase 3.—Fabrication, assembly, installation, and experimental op- 
eration. 





According to plans now being made, the nuclear reactor would be 
installed only after the successful completion of phases 1 and 2, and 
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would be located adjacent to the existing steamplant at Knik Arms 
without immediately adding turbogenerators to the present generat- 
ing capacity. It is presumed that Chugach would submit a loan 
application to REA after the reactor is proven to be satisfactory. 

We have in appendix A the policy of REA as to loans involving 
nuclear reactors. 

Representative Price. Unless the other members of the committee 
object, I wonder if you just could not summarize the policy of the 
REA as to loans involving nuclear reactors, and then the appendix 
will be included in full in the record. 

Mr. Foreman. I think we can do that for you, sir. 

It is only about a page and a half. Would it be all right to read it 
It would be easier for me. 

Representative Prick. Whatever makes the better presentation. 
Proceed in whatever way you desire. 

Mr. Foreman. Policy of REA as to loans involving nuclear reactors: 

REA borrowers constitute a significant part of the Nation’s electric- 
power industry. REA has loaned nearly $314 billion for the con- 
struction and operation of more than 1,000 rural electric systems, which 
now serve more than 4,800,000 consumers in 45 States, Alaska, Puerto 
Rico, and the Virgin Islands. In 1956 these systems sold more than 
17 billion kilowatt-hours of electricity ; of this nearly 31% billion kilo- 
watt-hours were produced in 150 generating plants owned by 71 of the 
borrowers. 

Almost all of these rural electric systems are nonprofit cooperatives. 
Many of them face high power costs because of heavy fuel transpor- 
tation charges; most of them serve sparsely settled areas where the 
necessary length of transmission and distribution lines adds to the 
cost of electricity to the ultimate consumers. The intense interest of 
these rural electric systems in keeping closely abreast of progress in 
the employment of nuclear fuels in the production of electric power 
is thus basically an economic concern, 

REA is also concerned from an economic point of view, since these 
systems have been built with loans from the Government and steps 
which can be taken to reduce the cost of power to them will ultimately 
add to the Government’s assurance of repayment of the loans. Fur- 
thermore, reduction in the cost of production of power can contribute 
to the congressional aim, manifested in the Rural Electrification Act 
of 1936 and by the continuing appropriations for rural electrification, 
to extend the benefits of electric power to even more remote rural areas 
than has been achieved to date. 

Consequently, REA has felt it incumbent upon it to keep abreast of 
developments in the nuclear energy power production field so that it 
may assist its borrowers to take full advantage of these developments 
as they occur. 

For these reasons, as far back as March 1954, a working relationship 
between REA and AEC was established for the exchange of informa- 
tion as to progress in the field, the characteristics of REA-financed 
systems, the needs and aims of REA borrowers, and for the encourage- 
ment of their participation in the program of research and develop- 
ment. 

I will not burden the members of the committee with a detailed 
recital of the steps which have been taken since 1954, because these are 
fully set out in the record of hearings before the Subcommittee on 
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the Department of Agriculture of the Committee on Appropriations 
of the House, 84th Congress, 2d session, pages 1565 to 1597, with which 
the members of this committee are no doubt familiar. 

Currently, REA is cooperating with the AEC, three rural electric 
system borrowers and certain manufacturers, in the contract negotia- 
tions for the planning, development, and construction of nuclear 
powerplants. ‘This cooperation is in accord with expressed congres- 
sional intent and wishes. 

Furthermore, it appears to us that REA must be very much con- 
cerned with the efforts of its borrowers to construct and operate 
nuclear powerplants because the construction and operation of the 
plants would affect not only the prospect of repayment of the loans 
made for the conventional portions of a nuclear-fueled generating 
plant, but also the prospects of repayment of loans made to such 
borrowers for the construction of their existing generating, trans- 
mitting, and distribution systems in the past. It would seem, also, 
that we must participate in such negotiations to make sure that. bor- 
rowers do not commit themselves to obtain or use REA funds for 
purposes not permitted by the Rural Electrification Act. 

In the financing of the construction and operation of nuclear-fueled 
generating plants, we have assumed, with the concurrence of our 
attorneys, that there is nothing in the Rural Electrification Act which 

requires that REA funds be used only for the construction of a gener- 
ating plant fired by the fuels in common use in the past. However, our 
attorneys, on the basis of the language of the Rural Electrification 
Act, and earlier interpretations thereof by our attorneys and by the 
Comptroller General, have also concluded that the act does prevent 
the use of REA loan funds in situations where there is no reasonable 
assurance that the plant will furnish electric service to REA Act 
beneficiaries under normal commercial operating conditions. 

Since there is no nuclear-fueled plant producing energy under such 
conditions at the present time, and in view of the lack of experience 
with such plants, expert opinion is that there is now no assurance that 
such a plant will produce firm power under normal commercial condi- 
tions. Furthermore, the operating characteristics and costs of opera- 
tions of such plants may adversely affect the ability of REA borrowers 
to repay loans already made. We simply do not know at the present 
time what the cost of power produced by a nuclear-fueled generating 
plant will be. Of course, the time may come when the construction 
and operation of such plants will no longer be an experiment. At 
that time, it seems reasonable to expect, REA will participate in their 
financing to the same extent it now does for conventional plants. 

Representative Price. Mr. Foreman, maybe you go a little fast for 
me. I missed your thought in this particular paragraph. What are 
you saying ? 

Yousay: 

However, our attorneys on the basis of the language of the Rural EFlectrifica- 
tion Act, and earlier interpretations thereof by our attorneys and by the Comp- 
troller General, have also concluded that the act does prevent the use of REA 
loan funds in situations where there is no reasonable assurance that the plant 
will furnish electric service to REA act beneficiaries under normal commercial 
operating conditions. 

Those two sentences would seem to me to be an argument against 
your policy of making loans to the cooperatives who are going to go 
into atomic projects. 
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Mr. Foreman. We are saying that under the act we can make loans 
for generation to our borrowers. Under our policies established in 
REA there are certain conditions that the borrower must meet to be 
able to borrow money from us for generation. 

No. 1 of those conditions is that there is not an adequate supply of 
power in the area. No. 2 is that the cost is too high, and it can be 
done cheaper by the cooperatives themselves. 

In the reactor program, when it is proven and you can determine 
what the cost of power would be, the same as we can now with the 
boiler-using fossil-fuel, then REA would be in a position to assist the 
borrower to build the complete unit. 

Representative Price. But now that has not been proven. We have 
not reached that point yet. 

Mr. Foreman. That is right. 

Representative Price. Then on what basis can you actually make 
the loan when you have every evidence before you that these loans are 
for the purpose of participation in an atomic nuclear-powered demon- 
stration program / 

Mr. Forrman. Here is what our loan is provided for : 

Our loans to both Elk River and Wolverine provide for a complete 
unit with conventional type of boilers to generate the steam. 

Now we know what the cost of power to Wolverine and Elk River 
is going to be under that kind of an arrangement. For that reason 
it was necessary for the borrowers to work out their arrangements 
with AEC, and AEC under the arrangement will finance the reactor. 

Representative Price. I have been a Member of Congress who has 
been greatly interested in the REA program almost since its inception, 
and I think those of us who are interested in the program are concerned 
mostly with the solvency of every rural cooperative, making certain 
they continue their fine record in the past of repayment of loans and 

service to the consumer. Now, do you have adequate safeguards in 
these types of projects to protect the.solvency of the cooperative going 
into these programs 

Mr. Epmunps. I think it was stated previously that approval of the 
co-ops in going into nuclear reactors in conjunction with the generator 
and the turbine, which we would finance, would have to be approved 
by the administrator, and on the basis that the total cost would still be 
feasible. 

Representative Price. So that the cooperative itself would definitely 
be guaranteed against loss in this operation ? 

Mr. Epweunps. Yes, sir. 

Mr. Torn. Could I attempt to clarify this, Mr. Price? 

Chairman DurHAm. Guaranteed by the REA or AEC? 

Mr. Emunps. The AEC 

Mr. Toit. Or by the reactor manufacturer. 

Mr. Epmunpbs. Either one or both. 

Mr. Toit. In other words, would it be correct to paraphrase your 
policy and say that you are willing to make the loans to the associa- 
tion if they can make : arrangements that the cost to them will be no 
more than the cost of operating a conventional plant ? 

Mr. Epmunps. That is right. 

Mr. Toti. And if the costs are higher than that, which everybody 
recognizes they will be, they have to make arrangements for the AEC 
or the reactor manufacturer to pick up the difference ? 
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Mr. Mynatt. That is right; yes, sir. 

Representative Price. Would that be the main test of final REA 
approval ? 

Mr. Foreman. Yes, sir. 

Chairman DurHam., In other words, if a group like Wolverine 
should have a loss of $25,000 after operating their reactor, that extra 
cost will come from AEC funds. Is that correct ? 

Mr. Epmunps. I doubt if we can pin it down to figures. 

Chairman DurHam. I am just taking those out of the air. I was 
thinking about the soundness of the cooperative groups, because I 
believe Wolverine gave us a picture here of their profit last year of 
only $16,000. 

Mr. Epmunps. That is right. 

Chairman Durnam. It does not take much of a loss to wipe out 
the capital structure, and thet, of course, would not be endangered, 
because you expect this loss to come from some other Government 
funds? 

Mr. Foreman. We will answer the question this way: When the 
contract comes to the administrator for final approval, that is what 
we attempt to approve, a contract which will do exactly the thing 
that you mention. 

Representative Price. You are going to have to examine that very 
closely to make certain that the cost of the steam provided to the 
REA co-ops to operate their electric plants will not exceed the going 
rate of the cost at the present time, or the anticipated cost over the 
next few years? 

Mr. Foreman. That is right, sir. 

Representative Price. Any difference in that would have to be 
subsidized some way by the AEC? 

Mr. Foreman. Or the manufacturers. 

Representative Price. Or the manufacturers. 

Mr. Cole, do you have any questions? 

Representative Cote. What are the national security interests that 
you say you have to safeguard ? 

Mr. Foreman. Will you repeat the question, please, sir ? 

tepresentative Cote. In your statement you said that the REA has 
to make certain that the project was feasible from the standpoint of 
economics, and also meet national security 1 requirements. 

Mr. Foreman. The security we are talking about is the security of 
the loan we have made to the borrower. 

Representative Cork. And not national security ? 

Mr. Foreman. No, sir. 

Representative Coir. I see. The security interests of the Govern- 
ment are the financial interests? 

Mr. Foreman. Yes, sir. 

Representative Prick. Proceed, Mr. Foreman. 

Mr. Foreman. Consequently, keeping in mind our statutory respon- 
sibilities with respect to assuring repayment of the REA loans, we 
have made loans for the conventional portions of these plants and have 
included in our loans funds for conventional boilers, with the under- 
standing that the funds for the conventional boilers will be held in 
reserve until the nuclear portion of the plants, financed by AEC, has 
proved itself. If that happens, there will be no need to use the funds 
reserved. If, however, the nuclear portions of the plants do not work 
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out as anticipated, REA funds will be used to install conventional 
boiler equipment and thus assure the availability of the necessary 
power and the repayment. Two such loans have already been made. 

We feel that the close cooperation between REA and AEC has 
been beneficial to date, and we trust that even closer cooperation will 
occur in the future so that the program of rural electrification can be 
advanced, and so that a fine contribution to the economic progress 
of the rural areas of the Nation and to the general advancement of 
understanding of and practical employment of nuclear energy can be 
made. 

Appendix B is a legal opinion on Michigan 46, which has to do with 
the power of REA to finance construction of portions of nuclear power 
reactor, and that was mentioned earlier by a member of the commit- 
tee, the containment requirements for the reactor. This memorandum 
deals with that problem. 

Mr. Mynarr. Mr. Chairman, it sets forth in detail the basis for the 
points I mentioned earlier. 

Representative Price. Without objection, that will be included in 
the record. 

(Appendix B referred to follows:) 


APPENDIX B 


To: Roy G. Zook, Assistant Administrator, Rural Electrification Administration. 

Krom: Assistant General Counsel. 

Subject: Michigan 46 Newaygo, power of REA to finance construction of portion 
of nuclear power reactor. 

This is in reply to your memorandum of August 16, 1956, requesting our 
opinion as to the power of REA to finance the construction of the containment 
and bivlogical shielding for a nuclear reactor which Wolverine Electric Coopera- 
tive, Inc., proposes to construct and operate in connection with an addition to 
its existing generating plant. 

We understand that the borrower contemplates contracting with the Atomic 
Knergy Commission (1) to construct the reactor on land owned or to be owned by 
the borrower adjacent to its existing generating plant, (2) to install, initially, 
an additional 5,000-kilowatt generating unit in the plant and, eventually, another 
5,000-kilowatt unit, both of which will be driven by steam produced by the 
reactor, and (3) to operate the reactor, in connection with generating units, for 
a period of 5 years after the completion of construction to furnish power and 
energy to the borrower's consumers. The AEC, we are informed, will finance the 
necessary research, development and construction to the extent of $3,788,000, 
but none of this money is to be used for the design or construction of the con- 
crete reactor containment, biological shielding, control room, crane facilities or, 
as the current draft of the proposed ABC-Wolverine contract put it, “site” 
improvements. The borrower has heretofore looked to REA as the source of 
funds for the design and construction of these components of the reactor system 
(which are estimated to cost about $349,000). However, it appears to us that 
in the present state of the development of nuclear fuel electric generating plants, 
REA is without power to make a loan for such purposes. 

Section 2 of the Rural Electrification Act of 1986 (7 U. S. C. 901 et seq.) con- 
tains a general authorization “to make loans for rural electrification and the 
furnishing of electric energy to persons in rural areas who are not receiving 
central station service as hereinafter provided.” Section 4 of the act authorizes 
loans “for rural electrification * * * for the purpose of financing the construc- 
tion and operation of generating plants, electric transmission and distribution 
lines or systems for the furnishing of electric energy to persons in rural areas who 
are not receiving central station service.” It would seem clear that the authori- 
zation in section 2 to make loans for “rural electrification” cannot be regarded 
as an independent source of lending authority since it is qualified by the phrase 
“as hereinafter provided” which relates and limits this authority by reference 
to the specific provisions of section 4. Under section 4 the conclusion would 
seem to be inescapable that a basic test of the validity of a proposed loan is that 
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it have as its purpose the construction or functioning of facilities or systems 
concerning which there is reasonable assurance that they will furnish electric 
service to Rural Electrification Act beneficiaries. 

Thus, in a situation where a borrower whose generating and transmission sys- 
tem had been financed, in part, by REA, applied for additional loan funds to 
purchase materials and commence tonstruction in connection with a program 
for the construction of additional transmission lines, substations, and switch- 
ing equipment, with the borrower planning to seek additional funds at a later 
date to complete construction of the facilities, this office concluded (Op. Sol. 
5557, April 1, 1953) that the loan was not legally supportable. The reason was 
that there was no assurance that the borrower would obtain the funds required 
to complete the facilities and thereby achieve the statutory objective of furnish- 
ing electric energy to Rural Electrification Act beneficiaries. 

For similar reasons the Comptroller General, indicated, in Opinion No. B— 
32920, dated March 12, 1943, that “where the erection of the additional facilities 
required in connection with the accomplishment of the essential statutory pur- 
poses is contingent upon future financing” the Administrator would not be justi- 
fied in making a loan for the acquisition of existing facilites only. Such a loan 
would do nothing, of itself, to bring service to unserved persons, and there could 
be no reasonable assurance that financing would be available from REA in the 
future or from a non-REA source to construct the additional facilities which 
would be used to accomplish the statutory objective of bringing service to the 
unserved. 

In the instant case, therefore, it would appear that a determination must be 
made as to whether there is reasonable certainty that the proposed generating 
plant fueled by nuclear energy will, as we can be reasonably certain a conven- 
tional plant would, produce power adequate to the needs of the borrower and its 
consumers. In the light of testimony adduced at a hearing held April 17, 1956, 
by the Subcommittee on the Department of Agriculture of the House Appro- 
priations Committee (84th Cong. 2d sess.), there would seem to be no room, 
at least at this time, for the exercise of judgment on this score. Several wit- 
nesses testified that the use of thermonuclear energy for electric generating 
plants was still in the experimental stage, that no such plant is now producing 
power on a commercial scale and that these plants cannot be depended on, 
presently, as a source of firm power. Thus, it appears from the record of these 
hearings (p. 1595) that on December 22, 1955, Mr. Ancher Nelsen, then Rural 
Electrification Administrator, wrote to Senator Martin of Iowa, as follows: 

“* * * Tt has been necessary to develop and test heretofore relatively unused 
metals, fuel elements, and containers, and metals fabricating techniques in 
order to overcome the problems of radioactive deterioration and corrosion which 
render most of the ordinary ferrous metals unusable in many of the components 
of a reactor. Safety requirements have necessitated unusually high costs of 
construction on containment vessels and housing structures. These are not 
insurmountable problems, but they account for the time and money which must 
be expended before nuclear produced electric energy can become a_ practical 
reality. Aside from the cost factor, there is the matter of continuity of opera- 
tion to be expected from the first models of full-scale power reactors. There 
is no operating experience upon which accurate estimatees can be based; hence 
no one can predict with certainty how much of the time these first power 
reactors may be operative. It seems reasonable to expect that initially reac- 
tors will be less dependable than conventional thermal plants.’ [Emphasis 
supplied. ] 

Mr. Louis H. Roddis, Division of Reactor Development, AEC, testified (p. 
1599) : 

“* * * there have only been three atomic plants operating. All 3 of these 
were experimental and 2 of the 3—and I am including duplicates—were mili- 
tary plants.” 
and at page 1602 the following exchange took place: 

“Mr. WHirten. I would presume during the experimental period any gen- 
erating cooperative which supplied its power to a group of REA distributing 
cooperatives would of necessity have to keep its present generating capacity 
and its conventional system. How soon do you think it will be when we can 
look to this type of power as a cansistent source, or would they for many 
years have to keep a dual system? 

“Mr. Roppis. You have a point on the unreliability of these first plants be- 
“ause they are experimental. You must provide backup power.” 

Again, at page 1604, Congressman Whitten asked how many nuclear fuel plants 
are actually generating power used by consumers, and Mr. Roddis replied: 
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“That is actually being used by an ultimate consumer as opposed to being 
used in our own installation? 

“* * * At the present moment, none. There have been some sporadic cases 
in the past where that has been done, but there is nothing active at the moment.” 
In response to a query by Congressman Horan, Mr. Roddis said (p. 1615) : 

“* * * T would not recommend yet that any utility or corporation, public or 
private, venture on this on the basis that the first reactor plant is to be counted 
on as a firm-power source * * *. In order to count on a thing as firm power, 
you must have some experience with it, and we do not have that experience as 
yet. It is simply a matter that we do not like to depend on something that is 
untried up to this time.” 

The experimental nature of the proposed plant (and the consequent limita- 
tions on REA power to finance such plants) was also recognized by administra- 
tive officials of REA who, the testimony showed, had been keeping abreast of 
developments in the field. You will recall that you testified (pp. 1598-1599) : 

“We have the problem in evaluating any proposal for the installation of a 
nuclear generator or reactor of the how, where, and when, just as we have with 
the conventional steam plant. We have to satisfy the fact that it is a needed 
facility and that it will produce power at a cost equal to or less than that which 
we can get from any alternative plan. 

“In order to do that under present conditions we have certain problems that 
we do not yet have the answers to, such as service life of the components to be 
installed in a nuclear reactor. That is not a proven thing yet, because there has 
not been enough time in which to obtain information, such as the cost of refabri- 
cating and reprocessing and recycling the fuel elements. We have all those 
things that we have to take into consideration and the development of experi- 
ence on these represents a component of cost which we feel should not be 
absorbed directly by those borrowers. Therefore, under the proposals which 
have been made to the Atomic Energy Commission by Elk River, Chugach, and 
by Wolverine, there is a provision whereby the cost of those factors which, while 
fairly well established in conventional steam plants, are not established with 
the nuclear reactor, are expected to be borne by the AEC, because they come 
into the developmental field. The co-ops themselves then will take on the job 
of installing that portion of the total project which is conventional, or that 
part beyond the reactor which includes the turbogenerator and the power- 
producing facilities. 

“Eventually we feel that as these unknown factors are solidified and as we 
know better what the costs will be, that more and more of this cah be borne by 
the co-ops just as the entire thing is being borne now in the conventional steam 
plant. However, until that time, we feel that we would need to proceed ex- 
tremely carefully because the people who would pay for the cost of these 
facilities are the farmers themselves. Our borrowers who have looked into 
these things themselves have told us that they feel pretty much the same way. 
They want to proceed carefully but they recognize that desirability of operating 
these reactors in conjunction with an operating utility system in order to obtain 
some answers,” ’ 

Clearly, therefore, if REA loan funds were to be used to construct the entire 
reactor system as well as the turbogenerators, in the present state of our knowl- 
edge about such plants, it could not be said that the money would be used for the 
accomplishment of the statutory objectives, since the plant might not work at 
all within commercial limits. A fortiori, REA may not finance merely a com- 
ponent part of such a plant which part, in and of itself, can certainly not produce 
power and, in the light of present knowledge, cannot be said to contribute to such 
production. This is not to say, of course, that REA is forever foreclosed from 
financing such a plant regardless of the development of reactor knowledge and 
techniques, 

For this reason we are of the opinion that, in the present state of the reactor 
art, REA could not finance construction and operation of the containment, 





‘It is recognized that Mr. Nelsen in the course of the hearing several times stated that 
REA had the legal power to finance nuclear fuel electric generating niants because, in 
effect, such plants were basically conventional plants except that they used nuclear material 
for fuel instead of fossilized fuel or waterpower. This is unquestionably correct, but 
implicit in the statement is the assumption that the REA financing of such a plant would 
come at a time when the production of power by such a plant would be reasonably assured 
under commercial conditions. Otherwise, there would have been no necessity for pointing 
out, as you and several other witnesses did, that AEC financing was necessary now because 
the plant would be experimental. 
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shielding, or any other portions of the reactor system which could not be used 
in the operation of a conventional electric-generating plant. 

In accordance with your request, we are forwarding herewith two extra copies 
of this memorandum. One is intended for the borrower’s file and the other 
can be forwarded by the borrower to AEC with the contemplated revised proposal. 

Representative Price. Are there any questions? 

Mr. Cole? 

Representative Coir. No questions. 

Representative Price. Mr. Durham? 

Chairman Duruam. You people have not given any thought to 
the idea of clearing this point we have just been discussing, the matter 
of loss, in case it does occur, to seeking a change in the legislative act 
which ‘would give you the authority to carry this whole lo: ad, and not 
have to divide it between the AEC and the REA, have you? 

Mr. Foreman. We have given it some thought, and we are doing 
some work on it. 

Chairman Durnam. I think you should proceed, with this thing 
facing us, and you are going to face the problem from now on. 

Mr. Foreman. That is correct. 

Chairman Durnam. I think you should endeavor to try to clear this 
up so there would not be two Government agencies here participating 
in a program like this. 

Mr. Mynarr. Mr. Durham, there may be language in the Rural 
Electrification Act now. We have been giving some consideration to 
that. The act does authorize the administrator, in section 2, “to make 
or cause to be made studies, investigations and reports concerning 
the condition and progress of the electrification of * * * rural areas 
in the several States and Territories * * *.” 

Again, those would not be loan funds, you understand, and our 
objections to the use of loan funds would not be applicable here. It 
would be a question of an appropriation direct to the REA administra- 
tion for that purpose. 

The question which is being considered—and it has been mentioned, 

and I wanted to answer Mr. Durham's question fully—is whether that 
is sufficiently broad language or not for the type of thing here. I am 
not sure. 

Representative Corr. Who has to make the decision? 

Mr. Mynarr. I think this: that we would take the position, Mr. 
Cole, that it is sufficiently broad, and as to whether the Congress or, if 
it was referred to the Attorney General, whether he would take that 
position I am not sure. 

Representative Cote. You mean the Comptroller General / 

Mr. Mynarr. Yes, sir, 1 do. Iam sorry. 

Representative Cove. You will have to take it to the Appropriations 
Committee ? 

Mr. Mynartr. That is correct. 

Representative Price. Has there been any question about these two 
loans by the renee Committee ? 

Mr. Foreman. I do not believe so. 

Mr. Mynarr. I might just say that at the time of this hearing, I 
mentioned, in April 1956, these two loans were in prospect, but ‘the 
details were not settled, and there was some general questioning about 
them. 

Chairman Durnam. Of course, we took a lot of chances in the begin- 
ning of the REA program to get it started in one way or the other. 
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We took some chances then, and, of course, you are going to have to 
take some chances on the development of this new type of fuel for 
iuture power production. I think we should look at it from that 
point of view, because you are going to have rising costs of gas and 
cil and coal as well. It is now going up for the first time in many 
years. This is something that we want at least to have in the position 
where we can put it into the line of fuel elements producing power. 

I think you should look at this thing and try to carry the whole 
load in one agency of the Government. 

Representative Price. Mr. Toll has another question. 

Mr. Torti. Would you say that in the negotiations that these three 
co-ops have had with the AEC, that the question of uncertainty as 
to the REA, the extent that the REA could go, and what the AEC 
could cover—would you say that uncertainty has tended to compli- 
cate the negotiations, and extend the period of negotiations for these 
projects? Without implying any criticism. 

Mr. Foreman. I would agree with that. 

Mr. Totx. Do you think that is being cleared up, most of the ques- 
tions are being resolved so that in the future they can proceed more 
expeditiously ¢ 

Mr. Foreman. Yes, sir. 

Mr. Epmwunps. I would like to interject there that I do not think 
the word is exactly “uncertainty” on the part of the REA. We 
have been attempting to get the language clarified by which we will 
know as certain as we can as to what the costs are going to be. 

Mr. Totu. Well, if you find out, L hope you will let the subcom- 
mittee know, because everybody seems to be worried about that. 

Representative Cotx. You find a distinction between uncertainty 
and lack of clarity, do you? 

Mr. Epmunps. Yes, sir. 

Representative Prick. Thank you very much, gentlemen, for your 
testimony. You have made fine statements. 

The committee will stand in recess until 2 o’clock this afternoon. 

(Whereupon, at 12 noon, the committee recessed, to reconvene at 
2 p.m. of the same day.) 

AFTER RECESS 


The hearing was resumed at 2:15 p. m., pursuant to the recess. 

Representative Horrrretp. The committee will be in order. 

This afternoon the Subcommittee on Legislation of the Joint Com- 
mittee on Atomic Energy is continuing its hearings on the AEC re- 
quest for authorization of appropriations. The subcommittee sched- 
uled this afternoon, as well as two other sessions, in which state- 
ments could be made by interested public witnesses who wish to be 
heard. At this point I would like to insert in the record three state- 
ments submitted by persons who were not able to appear personally 
before the subcommittee but wish to have their statements printed in 
the record, and, without objection, this will be done. The statements 
are as follows: 

Statement of Tom Pickett, executive vice president, National Coal 
Association, together with resolution adopted by the board of di- 


rectors of the National Coal Association, under date of November 1. 
1955: 
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Statement by Benjamin Wham, chairman, standing committee on 
commerce, American Bar Association, together with additional ree- 
ommendation, resolution, and report of the American Bar Associ- 
ation’s standing committee on commerce. 

Statement by the American Public Power Association, dated 
June 27, 1957, by Samuel B. Morris, chairman, Atomic Energy Com- 
mittee. 

(The statements referred to are as follows :) 


STATEMENT OF Tom PIcKETT, EXECUTIVE VICE PRESIDENT, NATIONAL COAL 
ASSOCIATION 


Mr. Chairman, my name is Tom Pickett. I am executive vice president of 
the National Coal Association with offices in the Southern Building, 15th and 
H Streets NW., Washington, D. C. The National Coal Association is the trade 
organization of the bituminous coal mine owners and operators whose mem- 
bers produce approximately two-thirds of all the commercial bituminous coal 
produced in the United States. 

It is our understanding that the current hearing was called for the pur- 
pose of reviewing the power reactor development program and for the purpose 
of hearing all points of view on “the planning, scheduling, and direction of our 
country’s atomic power program.” On November 1, 1955, the board of directors 
of the National Coal Association adopted a resolution setting forth in compre- 
hensive detail the policy of the coal industry with respect to the atomic energy 
program. Since that resolution has been presented to your committee on pre- 
vious occasions, it will not be repeated here. However, a copy thereof is at- 
tached hereto and incorporated herein by reference. 

On June 14, 1956, the members of the National Coal Assocation in convention 
assembled adopted the following resolution : 

Whereas under date of November 1, 1955, the board of directors of National 
Coal Association adopted a resolution setting forth the policy of the associa- 
tion with respect to atomic energy 

Whereas the bituminous coal industry endorses the development of superior 
atomic weapons essential to the proper defense of this country; 

Whereas the bituminous coal industry endorses Government sponsorship of 
a research program to determine the best utilization of total energy resources, 
including the economics of the generation of electric power from nuclear re- 
actors; and 

Whereas in the commercial generation of electric energy nuclear power will 
have to compete, without subsidy, on an equal evonomic basis with conven- 
tional fuels: Now, therefore, be it 

Resolved by the members of the National Coal Association in convention 
assembled, That aforesaid resolution of November 1, 1955, is hereby ratified 
and confirmed: be it further 

Resolved, That recognizing the increasing energy requirements of the future 
and the fact that the Nation will best be served by that combination of energy 
sources which provides the required energy at the most reasonable cost, the 
Government should, in conjunction with industry, develop a balanced program 
of research and equal economic opportunity for commercial development of all 
aspects of the eneregy program ; and be it further 

Resolved, That Congress be urged to discourage any such “crash program” 
for the development of electric generation from nuclear power as is proposed 
in S. 2725 (84th Cong.). ° 

When I appeared before your committee on May 28, 1956, I set forth in detail 
the reasons for the coal industry’s opposition to proposals to adopt a “crash 
program” approach to the atomic generation of electricity. The facts set forth 
in my statement at that time are still valid and still germaine. Therefore, I 
will repeat here only the following short summary of the reasons for our 
opposition to any such program: 

1. There is no current domestic need for the development of a new source of 
power. 

2. The construction of a large number of nuclear powerplants with the 
Government paying all the costs would constitute a partial abandonment of 
the free-enterprise system and a long stride toward complete socialism. 
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3. A crash program would result in the construction of unnecessary plants, 
duplicating experimental plants, at high cost to the taxpayers, for the pro- 
duction of high-cost power. 

4. Beneficial results can best be obtained by research in development of 
nuclear power possibilities, with proper attention to the hazards affecting the 
public welfare, and with the least possible encroachment on the private enter- 
prise system. 

As clearly appears from the resolutions referred to above and from previous 
testimony on behalf of the National Coal Association before this committee, the 
coal industry does not oppose a reasonable program for research and develop- 
ment of experimental nuclear powerplants. We do not oppose Government inves- 
tigation of the costs of nuclear power and Government research and assistance 
directed toward reduction of such costs. We do believe, however, that the funda- 
mental objectives of Government expenditures in the field of nuclear power must 
be limited to research and development, and must not be extended to permanent 
subsidies for the commercial generation and sale of electricity. 

There is increasing awareness on the part of the general public that the United 
States is blessed with abundant reserves of bituminous coal. We have stated on 
many occasions that in the United States we have abundant coal reserves to 
furnish low-cost power for centuries to come even if requirements for power 
production increase as rapidly as some of the more optimistic viewers of the 
future forecast. The United States Bureau of Mines indicates that the United 
States has approximately a trillion tons of economically recoverable bituminous 
coal, which is enough to last a thousand years even if we are called upon to 
double the current rate of production. Further, Govermument figures show that 
approximately one-fourth of these reserves are recoverable at or near present 
cost, with nearly 3800 billion tons more recoverable at from 144 to 1% times 
present cost. 

With reserves of this magnitude it is quite obvious that there is no domestic 
urgency for the development of a new source of power; in fact, there is no 
advantage to be derived from development of such a new source of power unless 
and until such new power source can contribute to the Nation’s energy needs 
on an economical and unsubsidized basis. 

So much has been said in recent years about the tremendous increases to be 
expected in energy demands which will take place in the future, that some people 
may have gained the idea that even our vast reserves of coal will not be sufficient 
for a very long period of time. In this connection, let me point out that 
United States annual production of bituminous coal first reached the figure of 
500 million tons in the year 1916. During the last 40 years, production has 
averaged slightly less than 500 million tons, with a total production for the 
40-year period from 1917 to 1956, inclusive, of 19,429 million tons, an amount 
which is only 2 percent of the Nation’s estimated recoverable reserves of bitumi- 
nous coal. Let me further point out that production in 1956 was 500 million 
tons—no greater than it was 40 years ago. 

The production of electricity from nuclear plants will be beneficial to the 
economy of the United States only when the entire cost of such electricity is as 
sinall as or lower than the cost of electricity available from conventional sources. 
K. D. Nichols, former General Manager of the Atomic Energy Commission, in 
an address before the Edison Electric Institute on June 3, 1957, set forth some 
basie principles which we believe warrant repetition here. He stated as 
follows: 

“Atomic power is not cheap and when one considers the reserves of coal and 
oil available to the United States and the present efficiency of our thermal 
plants, the atom does not hold promise of any golden age of atomic power. In 
fact, atomic power does not hold out immediate prospects for competing in areas 
where good fossil fuel is readily available. Certainly it will be a long time before 
atomic power is competitive in such good coal areas as the Ohio Valley. It is not 
for areas blessed with cheap power that we should be in a rush to develop atomic 
power. Atomic power will be competitive first in those areas lacking fossil fuels 
or good hydraulic potential. Atomic power will make it possible to more nearly 
level the electric power costs throughout the world. However, this should be 
done by knocking off the peaks pertaining to these high-cost power areas rather 
than elevating the valleys pertaining to those areas presently blessed with good 
conventional sources of power.” 

At the present time it is quite obvious that atomic power is far more expen- 
sive in the United States than conventional power. Under these circumstances, 
it is extremely difficult to understand why there should be any clamor for the 











592 AUTHORIZING LEGISLATION 


production of large quantities of electricity from nuclear sources. Any such 
plant which could be constructed today would replace low-cost conventional 
power with high-cost nuclear power. Even if the Government bears the excess 
cost through subsidies, the result is a net loss to the national economy. Any 
community in the United States, regardless of its location, can obtain conven- 
tional power far cheaper than the power obtainable from any nuclear plant which 
can be built at the present time. If these facts are fully understood by the 
general public, we believe there will be far less demand for the unwise and 
inefficient duplication of high-cost nuclear plants at the expense of the taxpayers, 
especially in view of the growing awareness that the operation of such plants 
must of necessity create serious dangers to nearby communities and to future 
generations. 

We believe, therefore, that it is extremely important that the public be given 
complete information as to the total cost of nuclear power compared to the cost 
of conventional power. Without such information, the Congress will not have 
available to it the benefit of a well-informed public opinion. We believe that, 
to the greatest extent compatible with the national security, complete informa- 
tion should be made available to the public with respect to the financial assist 
ance in the construction or operation of nuclear reactors, including such items 
as contributions to research and development, contributions to capital cost, 
subsidy in the furnishing of fuel or the waiving of fuel inventory charges, subsidy 
in the reprocessing of fuel and the disposal of poisonous wastes, and subsidy in 
the insurance against atomic disasters. We further believe that wherever pos- 
sible the amount of these subsidies should be converted to mills per kilowatt-hour, 
because in such terms the information will be more readily understood by the 
general public. In the case of nuclear plants constructed and operated by the 
Federal Government, similar information should be made avuilable with respect 
to all costs of construction and operation of the plants. 

We are not alone in our belief that full information as to cost is necessary 
to an intelligent evaluation of the nuclear power program. Under date of De- 
eember 17, 1956, the American Public Power Association issued a policy declar:- 
tion containing the following statement: 

“When the Federal Government agrees to provide financial assistance to u 
nuclear power project sponsored by a non-Federal organization, through direct 
financing, research and development, the waiving of charges which otherwise 
would be made for materials or services, or by tax treatment, the Government 
should explicitly and publicly identify the nature and cost to the taxpayer of 
this assistance.” 

The information furnished to this committee on June 12, 1957, by the staff of 
the Atomic Energy Commission should be very helpful to the general publie iu 
evaluating the worth of nuclear power as compared to conventional power. We 
realize that until data as to actual performance is available, it will be difficult 
to translate the subsidies set forth into mills per kilowatt-hour. However, we 
believe that this should be done whenever it is possible to do so in order that 
the general public and the Members of Congress will be able better to understand 
the full import of the information set forth. 

For the purpose of emphasis, let me say again that the bituminons coal in- 
dustry is not opposed to Government sponsorship of a research program for the 
development of nuclear power. We are not opposed to research and subsidies 
designed to investigate the cost of nuclear power. However, it must be kept 
in mind that there is a very important distinction between a research program 
and a program designed merely to increase the output of nuclear plants. Farlier 
in this hearing, an official of the Atomic Energy Commission defined a prototype 
reactor as being a smaller size reactor of similar type whose purpose is the 
same as the larger size reactor of the same type, with an objective of demon- 
strating the specific engineering and cost details. With such a definition in 
mind, it is our belief that the Government is justified in constructing or assist- 
ing in the construction and operation of prototype reactors, so long as such 
prototype reactors are limited to one of each basic reactor concept. Obviously, 
when more than one prototype of a given reactor concent is constructed, the dn- 
plication destroys the basic research objective and substitutes therefor the objec- 
tive of quantity production regardless of cost. We are told that it is possible 
to conceive hundreds of different types of reactors, because relatively unim- 
portant changes in the details or the output of a reactor may make it a “different” 
type of reactor. We believe that the taxpayers of this country should not be 
ealled upon to bear the burden of duplicate reactors, and we believe that the 
Atomic Energy Commission and the Congress should continue to be extremely 
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diligent to prevent such duplication by relatively immaterial differences in 
design or output of such reactors. 

We think that the national interest will best be served if the Congress will 
keep uppermost in mind the basic objectives of the Government's efforts in the 
atomic energy field—the sponsorship of true research as opposed to a permanent 
subsidy of nuclear power production. Recently there was introduced a bill which 
would guide the distribution of subsidies for nuclear power reactors between 
reactors which are cooperatively or publicly owned and reactors which are pri- 
vately owned. It is our belief that complete public information as to the true 
cost of nuclear power would eliminate disputes of this nature, because the general 
public would soon understand that electricity produced from nuclear reactors is 
high-cost electricity, without benefit to the economy except as the research plant 
in which it is produced contributes to the future development of economic 
nuclear power. 





RESOLUTION ADOPTED BY THE BOARD OF DIRECTORS OF THE NATIONAL COAL 
ASSOCIATION, UNDER DATE OF NOVEMBER 1, 1955 


Be it resolved by the directors of the National Coal Association. That the 
following facts and principles should be considered by the executive branch of the 
Federal Government, the Members of Congress, the Atomic Energy Commission 
and the American people, in determining the role of the Federal Government in 
the development of atomic energy: 

I. In the progression of humanity, in furthering world trade, in advancing the 
cause of peace, and in maintaining the world leadership of the United States, 
there is a need to continue Government sponsorship of the development of 
nuclear energy. To this end, the National Coal Association recognizes the need 
for the Government to support the national laboratories and to carry out the 
basic as well as applied research in the field of atomic energy. 

II. Future development of economically feasible nuclear power is necessary to 
provide power for underdeveloped areas of the world, to assist nations which 
have power shortages, and to protect the future of the United States in the 
power field. The National Coal Association therefore recognizes the need for 
the Government to continue the power demonstration program to optimize the 
conditions under which atomic power is generated. 

III. The public interest requires that atomic energy be utilized principally in 
whatever ways or processes it will contribute efficiently to the energy require- 
ments of the United States and the world. The conversion of solid fuels to gas 
and to liquid fuels through the utilization of atomic energy promises great 
benefits to the people of the United States. The national laboratory effort 
should be directed toward minimizing atomic energy fuel processing costs, in- 
creasing the safety of reactor systems against the public hazards, and develop- 
ing high-temperature materials of construction, to the end that all sources of 
energy will receive their fair share of the total effort to achieve progress. 

IV. The United States is one of the few nations of the world blessed with 
sufficient reserves of fossil fuels to meet the Nation’s power requirements at low 
cost for centuries to come. In the United States the most economic source of 
steam-generated electric power in the foreseeable future will be plants fueled 
by coal, oil, or natural gas. Under the competitive stimulus of our free enter- 
prise system, the ingenuity of the American people will bring about the most 
beneficial results that can be obtained from all energy sources, including coal, 
oil, natural gas, and atomic energy. 

V. The public interest demands dissemination of actual cost information with 
respect to nuclear fuels to the greatest extent compatible with national security. 
To the extent that Government subsidies are necessary in the development stages 
of the nuclear program, the public should be informed as to the magnitude 
thereof. There can be no reliable forecast of the comparative costs of power 
generation until nuclear fuel costs, and the cost of the safe disposal of radio- 
active wastes, are established. 

VI. The Nation’s best interests are not served by unwarranted optimism about 
the early availability of low-cost nuclear power. 
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STATEMENT BY BENJAMIN WHAM, CHAIRMAN, STANDING COMMITTEE ON COM- 
MERCE, AMERICAN BAR ASSOCIATION 


As it may not be possible for me to appear at the hearing of the Joint Com- 
mittee on Atomic Energy in opposition to S. 151 (Gore) and H. R. 2154 (Holi- 
field), (both 85th Cong., 1st sess.), identical bills which would set up an “ac- 
celerated atomic power program” through public power at the expense of pri- 
vate power, for civilian use, I am making this short statement, which I hope 
the committee will introduce at the hearing. 

The standing committee on commerce of the American Bar Association, of 
which I am chairman, is composed of lawyers who are not necessarily experts 
on the technicalities of atomic power for civilian use. This may also be said 
of the members of the house of delegates of the American Bur Association. 
However, we are alert to the need to preserve private enterprise because of its 
many advantages over Government ownership and control. 

Hon. Lewis L. Strauss, Chairman of the Atomic Energy Commission, has 
been quoted as saying that “the American free enterprise system with its in- 
genuity and cost-cutting incentives encouraged by Government research and 
development” has at long last been given the opportunity to develop atomic 
power. As pointed out in our report which accompanies this statement, our 
committee and the association agree with the Atomic Energy Commission 
that present privately and municipally owned utilities are in much better posi- 
tion to assess the economies of particular reactors and in having in their em- 
ploy professionally trained experts in the field. Should an attempt be made to 
build these plants by the Government it would necessarily require the use of 
many of the trained experts now in the employ of privately and municipally 
owned utilities thus delivering a serious blow to the latters’ reactor programs 
programs which are necessarily operated on an economically competitive basis. 

We are convinced that greater progress will be made by leaving this mat- 
ter principally in the hand of private industry. It may be that an appearance 
of progress may be made by the lavish use of public funds but the entire pro- 
gram, we believe, would eventually be delayed because only privately and 
municipally owned utilities working under economic incentive can select proper 
sites for the most effective channeling of power for industrial and commercial 
purposes. 


AMERICAN BAR ASSOCIATION—REPORT OF THE STANDING COMMITTEE ON COMMERCE, 
ADDITIONAL RECOMMENDATION 


Resolved, That the American Bar Association opposes Senate bill 151 (Gore) 
and H. R. 2154 (Holifield) (both S5th Cong., Ist sess.), identical bills which set 
up an accelerated atom power program through requiring the Atomic Energy 
Commission, to construct, own and operate large-scale and smaller” pro- 
totype power reactors for the generation of electric energy in industrial or 
commercial quantities in competition with existing privately and municipally 
owned power utities; and further 

Resolved, That, if it is the will of Congress that our atomic power program 
be accelerated, that this be accomplished by an extension of the present Atomic 
Energy Commission power demonstration reactor program under which the AEC 
makes contributions toward the cost of power reactors proposed to be built by 
existing privately and municipally owned utilities, thus reducing the burden on 
the Federal Treasury and hastening the achievement of competitive nuclear 
power. 

REPORT 


Federal versus private and municipal atomic power for civilian use.—The 
above Gore-Holifield bills were introduced at the last session of Congress and 
received extensive study. Subsequent to the reporting out of the bills, they 
were amended in a number of highly important respects not only for the pro- 
tection of existing utilities but also the public. The amendments generally were 
considered by our committee to be desirable. However, the bills failed of pas- 
sage. It appears the present bills, just introduced, incorporate none of these 
beneficial amendments. 

We reported on these bills at the Dallas, 1956, annual meeting with a resolution 
opposing them. We asked postponement of consideration in order to permit the 
mineral and public utilities sections to study the report. We are advised that 
there is no opposition from those sections, Accordingly, we renew our resolution 
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in the form above in order to give some leeway to the association as to amend- 
ments in the event it is the will of Congress to pass some acceleration program. 

Under section 103 of the Atomic Energy Act of 1954 the Atomic Energy Com- 
mission has been carrying on a reactor development program through private 
and locally owned public utilities. This program involves the development of 
various types of atomic reactors for use in the generation of electricity. As we 
pointed out in our report to the 1956 annual meeting, there are a number of large- 
and small-scale plants being constructed by private and municipally owned util- 
ities under agreement with the Atomic Energy Commission. Thus the Commis- 
sion is already authorized to carry out this program with the help of such 
utilities. 

These bills therefore raise fundamental questions with respect to the exist- 
ing Commission policy since it would direct the AEC to undertake with public 
funds a major portion of the prototype reactor phase. This committee agrees 
with the AEC that present privately and municipally owned utilities are in 
much better position to assess the economics of particular reactors, and in hav- 
ing in their employ professionally trained experts in the field. Should the AEC 
attempt to build these plants separately it would necessarily require the use of 
many of the trained experts now in the employ of private and municipally owned 
utilities, thus delivering a serious blow to the latters’ reactor programs. 

An important advantage of the present privately and municipally owned utili- 
ties is that they must necessarily operate on an economically competitive basis. 
They have necessarily developed the industry in accordance with sound economic 
principles. Your committee fears these principles would be upset by Government 
owned and operated plants built throughout the country with no past experience 
in the economics of the operation in the various areas. 

The chief argument of the public power group backing these bills is that there 
is great need for haste in the development of nuclear power for civilian and 
other uses. Your committee has concluded that this argument is fallacious. 
Perhaps greater apparent progress might be made by the lavish ase of public 
funds but the entire program would eventually be delayed because only private 
and municipally owned utilities working under economic incentive can select 
proper sites for the most effective channeling of power for industrial and com- 
mercial purposes. 

The Commission would find itself caught in the crossfire of the Federal versus 
private and municipal power controversy. Your committee suggests that it 
would further involve our Government in business at the expense of private in- 
dustry. The United States Government is already the largest electric power 
producer in the country. President Eisenhower, on September 20, 1952, in an 
address in St. Louis, laid down the following policy : 

“That no Federal project, large or small, will be undertaken which the 
people can effectively do or be helped to do for themselves; that no Federal 
project will be undertaken which private enterprise can effectively under- 
take: that no project and no program will be started on the Federal level 
which can be undertaken and effectively carried through on State or local 
level.” 

Respectfully submitted. 

BENJAMIN WHAM, Chairman. 
JoHN B. BURKE. 

MAURICE H. MERRILL. 

GERALD D. MorGAN. 

C. BREWSTER RHOADS. 

Ross RIZ.ey. 


Congressman John J. Flynt, Jr., a member of the committee, takes no position 
on the Gore-Holifield bills at this time. 
FEBRUARY 11, 1957. 


AMERICAN PUBLIC POWER ASSOCIATION, 
Washington, D. C., June 27, 1957. 
Hon. Cuet Hovirrerp, 
Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Energy, 
House of Representatives, Washington 25, D. C. 
Drak CONGRESSMAN Ho.iFieLp: The American Public Power Association had 
expected to request an opportunity to testify before your subcommittee during 
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the current authorization hearings on the nuclear power projects proposed under 
the AEC power demonstration reactor program. However, because the associa- 
tion is holding its annual convention this week, it has proved impossible for 
myself or another representative of APPA to testify. 

I would like, therefore, to summarize in this letter the views of the associa- 
tion on the nuclear power projects proposed to AEC by the local publicly owned 
utilities and the rural electric coperatives which are currently under review by 
the Joint Committee. 

The association is deeply interested in the demonstration nuclear power 
projects proposed to AEC by Consumers Public Power District of Nebraska and 
the Municipal Utility system of Piqua, Ohio, both of which are members of this 
association, and in the proposals by three rural electric cooperatives as well. 
Our members have an interest in the successful completion of these projects for 
the following reasons: 

1. They will develop the technology of nuclear powerplants in the size 
ranges of particular interest to the small and intermediate size utility systems 
which comprise the bulk of the membership in this association. They are the 
only plants proposed under the AEC demonstration program in these size ranges. 

2. Through actual operating experience, they will disclose the possibilities for 
ultimately utilizing nuclear powerplants in small and medium size utility sys- 
tems, and identify the problems to he solved in order to achieve economic prac- 
ticalitv under varions operating conditions and circumstances. 

3. They represent the only onportunities to date for participation by the local 
consumer-owned utilities in the atomie power development program. This to 
us is an important consideration. 

4. These proposals have heen under negotiation with the Government for a 
vear or more. Considering this, it would seem most desirable to complete the 
negotiations and proceed with the projects as expected by the sponsors of the 
pronosals. Furthermore, the cost to the Government for these would be less 
than for plants financed entirely by Federal funds. 

5. We understand that the nlants pronosed are regarded by AEC as technically 
attractive reactor concepts which warrant further exnloration and develonment. 

These proposed projects will require substantial Federal financing because 
of the nonnrofit character of consumer-owned systems and because legal restric- 
tions prevent local publicly owned systems from joining together in large com- 
binations to sponsor demonstration nuclesr powerplants. All of the proiects 
pronosed by privately owned utilities to ABC under the demonstration program 
have been proposed by large combinations of utilities and not by single systems. 
The provision of Federal funds under terms which apnarently encourage the 
formation of such aggregations apnears to raise questions of public policy. 
These auestions are not raised, however, by the provision of Federal financing 
for nroiects snonsored by individual consumer-owned utility systems. 

I believe that a strong case can be made for developing practical nuclear 
powerplants in the small and intermediate size ranges, despite the technical 
difficulties involved. The enclosed paner on the need for small atomic power re- 
actors, which T presented in August 1955 to the International Conference on the 
Peaceful Uses of Atomic Energy provides information supporting this view. 

IT should like to add that the American Public Power Association continues to 
helieve that some Federal demonstration nuclear nowerplants, such as pronosed 
hy the hills introduced by yourself and Senator Gore, are necessary to an ade- 
quate Tnited States atomic power development program. We consistently have 
taken the position thet such plants are an essential supplement to the projects 
pronosed under the AEC demonstration program. 

I am also enclosing copies of the three resolutions on atomic power develop- 
ment adonted by our association today during its annual convention. If vou 
would make this letter and the enclosed resolutions a nart of the record of the 
hearings, IT would greatly appreciate it. Also enclosed for the record is a copy 
of the association’s official statement on Federal atomic power policy. 

Sincerely, 
Samver B. Morrts, 
Chairman, Atomic Enerqu Committee, American Public Power Association. 


Representative Horrrrrin. The subcommittee is scheduled to hear 
this afternoon from Mr. Walter P. Reuther, president, United A uto- 
mobile, Aireraft, and Agricultural Implement Workers, AFL-CIO. 

We are very pleased to have you here this afternoon, Mr. Reuther. 
Will vou please proceed ? 
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STATEMENT OF WALTER P. REUTHER, PRESIDENT, UNITED AUTO- 
MOBILE, AIRCRAFT AND AGRICULTURE IMPLEMENT WORKERS, 
AFL-CIO 


Mr. Revruer. Mr. Chairman, first I should like to express my appre- 
ciation for the opportunity of appearing here before your committee. 

I am appearing in behalf of the 114 million members of the UAW 
of which T am president. 

We have, as I think you might know, roughly 400,000 members of 
our union who are living within a 30-mile radius of the atomic reactor 
which is being built in the city of Monroe, Mich. And considering 
the members of the families of these roughly 400,000 UAW members, 
this involves roughly 114 million people. 

And so we are greatly concerned with the matters before this com- 
mittee, because we believe that they have a direct impact upon the 
health and the safety of these 14% million members of our union. 

And I come here today not only ‘representing the UAW but also the 
other two unions who are intervening before the hearings now being 
conducted by the Atomic Energy Commission, as it relates to the 
question of the construction of the Monroe reactor. These other two 
unions are the International Union of Electrical Workers and the 
United Paperworkers of America. 

Now, there is before your committee the request by the Atomic 
Energy Commission for authorization of the spending of $4,206,000, 
as it relates to preconstruction research and development, and ulti- 
mately the operation, of the Monroe reactor. This is not very much 
money when you look at the budgets involved in the Federal Govern- 
ment and the operation of the Atomic E nergy Commission itself. 

But we would like to point out that we believe that the matter before 
your committee transcends in importance the question of the $4,206,000. 
Tf that is all that was involved, I doubt that we would be here. But 
we have come to raise a question that we think transcends the matter of 
the financial request of the Atomic Energy Commission. 

There are really three basic questions involved, as we understand 
the problem. 

First, there is the qeustion of the health and the safety of the 
people in the area in w hich this reactor is being built. There are many 
millions of people i in the area; not only the great industrial centers of 
Detroit and Toledo, but the Great Lakes area happens to be a center 
of dense population. And we believe that the question before your 
committee is not a financial matter but a matter that relates directly to 
the health and safety of millions of Americans who live in the area in 
which this reactor is being built. 

Secondly, there is a question which we think is an important public 
question : How can the American people get the Atomic Energy Com- 
mission to begin to act and discharge its responsibilities in a respon- 
sible manner in terms of the public interest ? 

I think all of us understood that the Atomic Energy Commission 

“ame into its existence as the governmental instrument through which 
the people of this great country of ours could try to harness the 
power of the atom for military purposes. And, obviously, the activi- 
ties and the functions of the Atomic Energy Commission were of such 
a nature that their work had to be highly secretive, and essentially 
they became a government unto themselves. And unlike other gov- 
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ernmental agencies, they were not responsible to the normal public 
bodies that governmental agencies normally have to report to. But 
we are not now dealing w ith a question of the national security of our 
country. We are not "engaged in a war. And the Atomic Energy 
Commission now is ts aking on broad new responsibilities as they relate 
to the harnessing of the atom for man’s peaceful needs. And this 
means that the Atomic Energy Commission must, of necessity, as a 
part of our basic democratic structure, as a part of our basic function- 
ing as a free society—it must become a responsible agency, accountable 
to the people of these United States. We think that th: at policy ques- 
tion is very much related to the questions before your committee. 

And then, thirdly, there is this overriding question: How can we, 
as a free people, find a way to accelerate and expedite the finding of 
means by which we can harness the atom for man’s peaceful needs? 
Now, this transcends just the needs of our domestic economy. Be- 
cause I happen to believe that no matter what we do as a free nation 
in achieving and maintaining leadership in this all important area of 
harnessing the atom to man’s peaceful needs—that in a large sense 
this can be one of the most decisive factors in freedom’s struggle over 
the forces of Communist tyranny. 

T happen to believe that in a large measure the Nation that provides 
effective leadership in harnessing the atom, that will make available a 
practical, workable, low-cost reactor by which we can begin to harness 
the atom for power and make that reactor available to peoples in the 
underdeveloped areas of the world who happen to make up a majority 
of the human family, will discover that that leadership, this positive 
leadership of harnessing the atom for man’s peaceful needs, can be a 
decisive factor in freedom’s arsenal in the struggle against Communist 
tyranny. 

And all these 3 questions, the safety of the public, the responsibility 
of the AEC as a responsible public body, and thirdly, the question of 
leadership in harnessing the atom to man’s peaceful needs—these 3 
things are really what are at state in the matters before your com- 
mittee. : 

And it is because of these things that we have intervened. 

Now, it has been said many times, and I think truthfully, that 
America is the last best hope of freemen everywhere, and that the 
American economy is freedom’s greatest material asset. And there- 
fore what we do with the American economy, and the progress that we 
make in harnessing the atom, can mean that America will be equal to 
the challenge that “history has thrust upon us. Because we have be- 
come the custodians of world freedom. 

But if we get involved, as we are in this case, in what I consider 
to be a fighting of ideological windmills, then we will dissipate the 
unity and the energy and the resources of America, and we will not 
make the progress that we need to make in order to maintain leader- 
ship in this contest between freedom and the forces of Communist 
tyranny. 

I think it is a great disservice to America that people have not 
really comprehended the new dimensions of both the challenge and 
the opportunity as it relates to the harnessing of the atom for man’s 
peaceful needs. And if you understand the true dimensions of the 
challenge and the true dimensions of the new and undreamed of possi- 
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bilities of human progress and human betterment that the peaceful 
harnessing of the atom will make possible, then you will understand 
that this is not a field in which any group can expect to exercise a 
monopoly of either the right to develop the atom or the right to have 
a monopoly know-how; that this is an area so broad in its challenge 
that what we need to do is to harness and to bri ing together in coop- 
erative relationship on a coordinated basis the special contributions 
that each group in our free society can make. 

Government has a role to play. Free enterprise has an important 
role to play. But neither Government nor free enterprise, unrelated 
to the other, can meet the challenge nor bring to fulfillment the bright 
promise that the peaceful use of the atom offers. 

I happen to believe that the genius of the great progress which 
we have made in our free economic system has as its core our ability 
as a free people to bring into the right kind of balance, into the right 
kind of practical working relationship, the contribution that Gov- 
ernment can make in certain areas of economic development and 

research and the special contribution which free enterprise can make. 
And only as we understand that the two working together will make 
possible the greatest amount of progress will we really, I think, begin 
to deal with these new dimensions and achieve the le: adership position 
that we need. 

Now, unfortunately, there has been a great deal of talk about public 
versus private power as it relates to this present controversy. And 
the question of public versus private power has nothing to do what- 
soever with why our three unions are involved in this case. This is 
not a matter of whether the Government should develop the atom 
and harness its power in the production of electrical energy, or whether 
this job ought to be done by free enterprise. This is a matter of how 
we go about facilitating maximum progress and making that progress 
within the framework of a policy that does not put into jeopardy the 
health and the safety of millions of people. This, really, is the crux 
of the problem. 

And I think it is a great disservice to America to get America 
engaged in the fighting of ideological windmills about public versus 
private power, when that subject matter is completely unrelated to 
the present controversy. 

We intervened in this situation not because we wanted to take sides 
with those people who think that free enterprise should have nothing 
to do with the development of atomic power. We entered this con- 
troversy because we were convinced that there was a serious question 
of public health and safety involved, And I think that the record 
will show very clearly that we at no time have attempted to block 
free enterprise from participating fully in the development of the 
atom. 

I have a prepared statement, Mr. Chairman, that I meant to ask 
to be put into the record, if you would, which very briefly sets forth our 
position. 

(The statement referred to is as follows :) 


STATEMENT OF WALTER P. REUTHER, PRESIDENT, UNITED AUTOMOBILE, AIRCRAFT 
AND AGRICULTURAL IMPLEMENT WorKERS, AFL-CIO, IN REGARD TO THE PRO- 
POSED Fast BREEDER REACTOR AT MONROE, MICH. 


Mr. Chairman, members of the Committee on Legislation and the Joint Com- 
mittee on Atomic Energy, I appreciate the opportunity to discuss the interest 
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of the UAW in the proposals of the Atomic Energy Commission submitted under 
the proposed section 216a (2) of the Atomic Energy Act of 1954. These 
proposals contain on page 14 an authorization for $4,206,000 for preconstruction, 
research and development of the Power Reactor Development Co. under a 
contract with the AEC. 

The sums involved are apparently small, but this authorization carries with 
it a far more fundamental aspect than is revealed by the apparently small size 
of this authorization. 

Power Reactor Development Co. is today constructing a project in Monroe, 
Mich., which represents, according to competent judgment, a hazard to the 
people in the area. We, of the UAW, along with the International Union 
of Electrical Workers and the United Paperworkers have intervened before the 
AEC seeking revocation of the permit under which PRDC is proceeding with 
eonstruction. We filed our intervention in this case on September 1, 1956. 
Under terms of the Commission’s rules, intervention must be filed within 30 
days after any action. Our 28-day wait is clear evidence of our reluctance to 
enter this proceeding. When it became clear that no other group would inter- 
vene, we proceeded because we felt that the AEC had violated its own rules 
and regulations, as well as the Atomic Energy Act itself in granting this permit 
in the face of recommendations made to it by its own Advisory Committee on 
Reactor Safeguards. 

When he appeared before the Appropriations Committee last year, Commis- 
sioner Murray said in commenting upon this Advisory Committee report that 
up to that day “all reactor designs must be submitted to the Reactor Safe- 
guards Committee to get their approval before we will grant licenses or con- 
struction permits to go ahead.” Yet, in this case, the application of the De- 
troit Edison group atfer more than 18 months’ study by the Advisory Com- 
mittee on Reactor Safeguards had produced a report which contains the fol- 
lowing conclusions: 

“There is insufficient information available at this time to give assurance 
that the PRDC reactor can be operated at this site without public 
hazard. * * * 

“It appears doubtful that sufficient experimental information will be 
available in time to give assurance of safe operation of this reactor unless 
the present fast reactor program of the AEC is amplified and accelerated 
as detailed below. * * * 

“It is impossible to say whether or not an accelerated program would 
give sufficient information to permit safe operation of this reactor at the 
Lagoona Beach site on the time schedule presently proposed. 

“But the Committee does not feel that the steps to be taken should be so 
bold as to risk the health and safety of the public.” 

I am sure the committee is familiar with the full text of the Advisory 
Committee report. It is contained on page 133 of the Joint Committee study 
of AEC procedures and organization in the licensing of reactor facilities. I ask 
that the full text of the Committee’s letter be inserted in the record at this point. 

Commissioner Murray said (p. 226, second supplemental appropriations bill, 
1957, part 2): “Now, I read that statement to bring out the fact that there is 
grave doubt in the minds of the Reactor Safeguards Committee that the present 
design, as presently proposed by the Detroit group, will work in a satisfactory 
and safe manner.” 

As late as July 3, 1956, Chairman Strauss advised the Appropriations Com- 
mittee that the Commission had not acted on the subject of the safety aspect 
of the proposed reactor. Yet, 1 months later, without any additional informa- 
tion having been supplied to the AEC, they voted over the objection of Com- 
missioner Murray, to grant this conditional permit. The conditional permit 
itself states the hazard which its granting placed on the residents in the Detroit- 
Toledo area. It stated: “D (1) There are identified areas of uncertainly regard- 
ing the hazards potential of fast neutron breeder reactors that must be investi- 

gated and resolved. From the current state of the technology applicable to such 
reactors it can reasonably be inferred that there may be other areas of uncer- 
tainty not yet identified and requiring investigation and resolution. Of primary 
importance among the identified areas of uncertainty are: 

“A. Whether there exists in the PRDC reactor a positive component of the 
temperature coefficient similar to that exhibited in the Commission’s experi- 
mental breeder reactor (EBR-1). The source of the positive component of the 
temperature coefficient exhibited by EBR-1 (presently believed to be caused 
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by dimensional distortion of the core structure) must be identified and its 
effect, if any, in the PRDC reactor must be eliminated. 

“B. Whether there is a credible condition of meltdown and reassembly of the 
fuel of the PRDC reactor which could result in an explosion that would breach 
the gas-tight building surrounding the reactor. Further investigations must be 
carried out to establish that a credible condition of meltdown with consequent 
accumulation of critical dimensions cannot result in such an explosion.” 

The interest of the UAW and the two unions who have joined us in the inter- 
vention are to promote the fastest possible development of the peacetime uses 
of atomic energy consistent with the safety and health of the American people. 

Permit me to quote from the separate opinion which I filed on January 25, 
1956, with the committee as a member of the panel on the peaceful uses of 
atomic energy. 

“The need to develop atomic energy as a practical source of power for use in 
the United States is urgent. There are power-hungry areas in our country 
today. There are other areas where the high cost of power retards economic 
progress and is encouraging the flight of industry to other parts of the country. 

“Total power requirements in the United States will expand at a tremendous 
rate over the next 25 years. We shall need nuclear power to meet those re- 
quirements. I cannot accept the comfortable assurance that our conventional 
fuel resources will meet all our power needs for another 20 to 25 years. Nor 
will I rely upon the Federal Power Commission's consistently conservative fore- 
casts of power requirements as reflecting the true growth potential of our econ- 
omy or the increasing needs of the American people. 

“No power ceiling should be imposed upon the normal and necessary expan- 
sion of our economy. Of that we must make sure. We must develop every source 
of energy we have, including atomic energy. 

“To meet the challenge and to realize the opportunity of the peaceful uses 
of atomic energy, we must mobilize all our forces and enlist the active par- 
ticipation of every segment of our economy. We must make full use of the 
capabilities both of Government and of private enterprise. Only by drawing 
upon the special contributions of each can we make satisfactory progress toward 
our objectives—fortifying the streneth of our Nation, advancing the welfare 
of our people and discharging our world responsibilities. 

“The technological barriers ahead of us are formidable. Enormous invest- 
ments are required. The financial risks are great. But all these difficulties can 
be overcome by a united, determined and coordinated effort. 

“It would be tragic to destroy this great opportunity for national achievement 
and world leadership by dissipating our strength in ideological warfare over 
the respective roles of government and private enterprise. That is a sure-fire 
formula for standing still here in the United Sttaes while the rest of the world 
moves forward in the practical application of atomic energy to human needs. 

“The opportunities for Government and private enterprise to make their spe- 
cial contributions in this new field will arise out of the particular problems en- 
countered at each stage of development. Both will have a vital part to play 
throughout, but the character and degree of their responsibilities will change as 
we make progress in mastering the new technology.” 

Our concern in this case is not one of ideologies. We have applauded the 
issuance of construction permits by the Commission to private utility companies 
such as the Commonwealth Edison Co. and the Consolidated Edison Co. to build 
reactors of a different type because their safety has been proven and they were 
approved by the Advisory Committee on Reactor Safeguards. 

The hearings which the AEC restricted to financial responsibility and safety 
have proven the lack of both financial responsibility and safety. I believe that 
the effort to persist in the construction of this reactor in the face of the adverse 
reports of leading scientists can have the effect only of further delaying the 
development of this concept in the United States. Other countries are proceeding 
with experimental reactors of the fast breeder type but they are not placing 
their laboratories in populated areas. I am not the first or only one to char- 
acterize this reactor at Monroe as a “laboratory.” Mr. Walker Cisler did that. 
When he appeared last year here before the Senate Committee on Interstate 
and Foreign Commerce, he said, “However, because of the very real pioneering 
nature of the project—in this quite unlike the construction of thermal reactors— 
there can be no question of the experimental and developmental nature of the 
undertaking of Power Reactor Development Co. The construction of the reactor 
may be quite properly viewed as the construction of a laboratory.” 

Mr. Chairman, the scientists say that there are unsolved problems regarding 
the control of this kind of reactor. Mr. Cisler says that this reactor is in the 
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nature of an experiment in a laboratory. In bebalf of the members of the UAW 
and their families who live in this district, I ask you not to authorize one cent 
of Federal funds to permit the construction of this reactor until it bas been 
tested and proven satt somewhere away from populated centers. The danger 
is real; the potential danger is extensive. If the Detroit Edison Co. and its asso- 
ciates could satisfy the insurance company experts, they would make application 
for insurance coverage, just as other projects which are going ahead, have done 
and secure some protection without waiting exclusively for the Federal Govern- 
ment to assume the risk in the event of a reactor accident. When those who 
know the facts were questioned, they revealed that this company had not applied 
for insurance. 

Commissioner Vance submitted to you a report on the theoretical possibilities 
and consequences of major accidents in large nuclear power plants. This study 
for which the “less usual weather conditions which occur perhaps 5 percent of 
the time and which yield estimated damages outside the range of the figures 
stated” showed for the worse possible case 3,400 killed, 43,000 injured and an 
upper limit of about $7 billion damage. 

The hearings before the Atomic Energy Commission with regard to this appli- 
-ation drone on. Members of the Advisory Cominittee on Reactor Safeguards 
have testified that considering all the testimony submitted to date, the conclusions 
they reached last year continue to represent their point of view. 

I refer you to the following excerpts from the testimony of Dr. C. Rogers Mc- 
Cullough, Chairman of the Advisory Committee on Reactor Safeguards on 
May 20, 1957. 

“Question. (by Mr. Ben Sigal, attorney for the intervenors). Dr. McCullough, 
I call your attention to the first conclusion in which there is stated the conclusion 
of the Committee (Advisory Committee on Reactor Safeguards) as of June 6, 
1956. I would like to have your opinion as of today as to whether you believe 
there is sufficient evidence available at this time to give assurance that the 
PRDC reactor can be operated at the proposed site without public hazard. 

“A. (by Dr. McCullough). I believe this paragraph (in the Committee’s June 
6, 1956, report) expresses my present views quite clearly. 

“Q. It expresses your present opinion? [Emphasis added.] 

“A. Yes, sir. 

“Q. Take the second paragraph. Does the second paragraph beginning ‘It 
appears doubtful that sufficient experimental information will be available in 
time to give assurance of safe operation’ and so forth, does that express your 
present opinion? [Emphasis added. ] 

“A. * * * T still subscribe to that statement * * * 

“Q. * * * Is your answer the same with respect to the third conclusion, name- 
ly, that it is impossible to say whether or not an accelerated program would 
give sufficient information to permit safe operation of this reactor at the La- 
goona Beach site on the time schedule presently proposed ? 

“A. * * * This is still a statement that accurately reflects my view at the 
present time.” 

(From the hearings before the United States Atomic Energy Commissione, p. 
2939, ff, in the matter of Power Reactor Development Company. Docket No. 
F-16, May 20, 1957. Washington, D. C.) 

The Atomic Energy Commission will probably wait until this session of the 
Congress had adjourned and reaffirm their decision taken last year. The only 
recourse the people of Detroit and Toledo have lies in this Committee. We urge 
you not to permit the construction of this hazardous fast-breeder reactor in the 
area of greatest concentration of industry and population in the United States. 
We urge you to disapprove and disallow the authorization sought here until 
the AFC cancels the construction permit and does its testing and development of 
this technology away from populated centers. 

Senator Gore. Mr. Chairman, may I ask a question / 

How much evidence of real free enterprise have you seen in atomic 
power, Mr. Reuther ? 

Mr. Revruer. Well, to date I have seen very little. I mean even 
the projects which are hailed as free-enterprise projects are subsidized 
up to your ears with public money. And we all know that the know- 
how, the level of the art which we presently enjoy, has been made pos- 
sible essentially by a public investment in the basic research to the 
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tune of in excess of $12 billions. But despite that, Senator Gore, I am 
for giving free enterprise every opportunity, every reasonable en- 
couragement, for them to try to expand the application of our know- 
how in the peaceful harnessing of the atom. But when they deliber- 
atly and wilfully try to inject into every free discussion in America, in 
this area, the old question of private versus public power, in order to 
create the smoke screens behind which they can drag their feet, then 
Iam going to speak out against that. 

In the present controversy, as it relates to the Monroe reactor, there 
is none of the public versus private power issue involved whatsoever 
as far as we are concerned. It is a matter of safety. It is a matter 
of whether the Atomic Energy Commission is going to be held ac- 
countable as a public and responsible agency. 

Then thirdly, how can we as a free people, as I said earlier, facili- 

tate and expedite bringing the technological gap in our know-how 
so that we can get on w ith the practical job of harnessing the atom for 
peaceful uses. 

As far as we are concerned, that is the only issue involved here. 

Senator Gore. Mr. Chairman ? 

I questioned General Fields on the matter of safety, and he gave 
assurance to this committee that a license would not be granted until 
the Commission had every reasonable assurance that safety precau- 
tions were observed. I do not remember his exact language. I am 
not undertaking to quote him exactly. But I did want you to know 
that concern had been expressed over the problem of safety, and that 
the committee had the assurance of the General Manager of the Com- 
mission that a license would not be granted until the Commission 
was satisfied as to the safety of the project. 

Mr. Reurner. Senator Gore, we have read and heard many of 
those same assurances, But the facts are that the Commission did 
grant a conditional construction permit; that the construction of this 
reactor is going ahead at Monroe, Mich., despite the fact, as I will 
present in my testimony, that the special committee established by 
the Atomic Energy Commission, the Advisory Committee on Reactor 
Safeguards, found that this reactor has not been proven safe; that is, 
that there are a lot of question marks in terms of the know-how that 
no one has the answers to. Until those question marks are wiped out 
by further technological know-how, there is not a living man in the 
world, according to what competent scientists have told us, who can say 
conclusively that the fast-breeder reactor in terms of our present 
knowledge of the arts is a safe reactor. And despite that, they are 
building | it in Monroe, Mich., in the center of a large, densely popu- 
lated area. 

Now, just for the record, Mr. Chairman: It is the great tragedy of 
Ameri ica, you know, that people do not understand the fact that the 
essential difference between a free society and a Communist society 
or a totalitarian society of any character is that communism and 
totalitarianism achieve unity by conformity. We, as a free people, 
have to get unity in diversity. And every time people happen to disa- 
gree you should not get on the housetops and challenge their motives 
and challenge their aims. And yet this is ex: etly what happens. 
Every time you begin to move into areas of public policy, and you 
come in conflict with special interests, your loyalty is challenged, your 
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motives are challenged, the whole question of whether you are trying 
to disrupt free enterprise is in question. And I would like, since this is 
a relatively short opinion, to put in the record as a part of my testi- 
mony, my minority separate opinion that I filed as a member of the 
panel established to go into the question of peaceful application of 
the atom. 

This was the panel established by the joint congressional committee. 
Because here I spell out our whole concept and the role that we believe 
Government and free enterprise must play together, one supplement- 
ing and augmenting the other, not in conflict but in cooperation, work- 
ing to advance the know-how in harnessing the atom for peaceful 
purposes. 

Representative Horirrerp. Without objection, it will be received for 
consideration of the committee. 

(The statement referred to is on file with the committee. It was 
also printed in pt. 2, Hearings on Development, Growth, and State 
of the Atomic Energy Industry, pp. 566-586. ) 

Mr. Reutuer. Thank you. 

Now, we got into the Monroe reactor question because no one else 
would get into it. There is no reason why a trade union normally 
should have to pursue this kind of question. But there was no other 
public group with the will or the resources to take on this fight of pro- 
tecting the public interest. And so we waited and we waited. And 
the calendar will show, I think, that within 48 hours of the expiration 
of the 30-day period, as provided under the AEC rules of aaa 
we intervened with the other two unions. And if some other group 
had intervened, we would have been very happy to have supported 
their efforts, but no one else intervened. And the reason we intervened 
was to try to find out why it was that the Atomic Energy Commission 
had violated its own rules of procedure and had ignored the recom- 
mendations of its own committee as it related to the Monroe reactor. 

Now, Mr. Thomas Murray, when he testified before a congressional 
committee in advance of the date when the AEC had issued the con- 
ditional construction permit to the Monroe reactor—Mr. Murray at 
that time said, and I quote now from the Congressional Record: 





All reactor designs must be submitted to the Reactor Safeguards Committee 
to get their approval before we will grant license or construction permits to go 
ahead. 

Now, that was the policy of the Atomic Energy Commission. That 
was the policy that applied to every other reactor. And when the 
Consolidated Edison Co. got a permit to build an atomic reactor, we 
were very happy. We did not protest that. We did not intervene. 
Why? Because the Advisory Committee on Reactor Safeguards had 
studied this reactor, found it safe, and had approved it. And the 
construction permit followed such approval. 

When the Commonwealth Edison Co. got a reactor permit, we did 
not protest that. We did not challenge. We did not intervene. 
Why? Because the Reactor Safeguards Committee had studied that 
reactor, found it safe, and the permit followed that finding by the 
Subcommittee of the AEC. 

But in the question of the Monroe reactor, despite this publicly an- 
nounced policy, which has been universally applied in every other case, 
the Monroe reactor was approved and given a construction permit by 
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the AEC despite the fact that the Reactor Safeguards Committee 
found that it was not, in their judgment, proven to be safe. There- 
fore a construction permit should not have followed. 

Now, these are the reasons that motivated our intervention; and I 
think that we all had a right to be suspicious; that w hen the Reactor 

Safeguards Committee’s - vee was given to the AEC, it did not con- 
tain any data that was related to the security of the United States. 
There was no reason why that report should have been suppressed by 
the technique of classifying it as a confidential document. But why 
was it suppressed? It was kept from public officials, who have a 
responsibility in this field. The Governor of Michigan was unable to 
get a copy of it, because it was confidential, he was told. People 
in certain congressional committees in Congress had difficulty getting 
copies. And when they were given copies, they were given copies 
under circumstances so that they could not use the information in 
terms of public discussion. 

This aroused our curiosity. 

And then we learned, when we finally saw a copy of that Commit- 
tee’s report, precisely why it had been suppressed. And its suppres- 
sion had nothing to do with national security, because the document 
now has been made public, and the Russians can read it and reread 
it, and they will learn nothing as it relates to our national security. 
It was suppressed because the Commission has made a calculated de- 
cision to go ahead and issue the conditional construction permit, 
despite the fact that in this situation alone they were going to issue 
a construction permit contrary to the recommendations of the Reactor 
Safeguards Committee report. And that is precisely what they did, 
and that is precisely why we intervened, and for no other reason. 

Now, I would just like to read a couple of sentences from the report 
of that Committee, which I think is the answer to the question that 
Senator Gore raised about assurances. 

This Committee, the Reactor Safeguards Committee, spent 18 
months making a thorough and comprehensive study of the applic: 
tion submitted by the group who are building the Monroe reactor, in 
order to determine whether or not this reactor should be authorized, 
whether it met the requirements as they relate to oper: mente safety, 

And we have never claimed to be technically competent. I do not 
for one moment, although as a member of the panel that spent a year 
getting into many phases of the peaceful uses of the atom in terms 
of industr y, in terms of electric power, in terms of medicine and agri- 
culture, and while I was required to read many, many volumes of a 
technical nature, trying to do some of my own homework as a member 
of that panel, I did not for one moment pretend to be technically com- 
petent in this highly specialized field. But when the people who are 
competent, w hen the people whom the Atomic Energy Commission 
set up as a competent committee to pass upon the safety of these 
reactors, make a finding, I am prepared to accept their competence. 
Because if they are not competent, then the Atomic Energy Com- 
mission should not have set the Committee up in the first pl: uce, com- 
posed of the people who make up the membership of that Committee. 
And here is what their study said, after 18 months of careful con- 
sideration. And I quote in part: 

First: 

. . . there is insufficient information available at this time to give assurance that 
the PRDC reactor— 
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i 
i 





606 AUTHORIZING LEGISLATION 


that is, the Monroe reactor— 
can be operated at this site without public hazard. 


Senator Gorr. What was the date of that statement, Mr. Reuther ? 
Mr. Reuruer. This, I think, was June 1956, June 6, 1956. 
Senator Gorr. Has there been a subsequent statement ? 

Mr. Revutuer. I will get to that, sir, very shortly. 

Their report continues in part as follows: 

It appears doubtful that sufficient experimental information will be available 


in time to give assurance of safe operation of this reactor unless the present 
fast reactor program of the AEC is amplified and accelerated as detailed below. 


And they continue, in part: 


It is impossible to say whether or not an accelerated program would give 
sufficient information to permit safe operation of this reactor at the Lagoona 
Beach site on the time schedule presently proposed. 


And then they continue in part as follows, and I quote again: 


But the committee does not feel that the steps to be taken should be so bold 
as to risk the health and safety of the public. 

Now, that last sentence was written as it related to the question that 
all change involves certain hazards and certain risks. And obviously 
life could not go forward unless, as a part of the price of ne 
we were willing to accept certain risks involved in change related to 
progress. And so this discussion came up in that context. But they 
said we should never be so bold as to take on the kinds of hazards and 
the kinds of risks that can put into jeopardy the health and put into 
jeopardy the safety of millions of people in a densely populated area 

Now, this was their finding. And they concluded that the Monroe 
reactor was not safe. And in keeping with the established policies 
of the Atomic Energy Commission they should have denied the Mon- 
roe group a construction permit. This was the only case where a 
construction permit was issued despite the recommendations and con- 
trary to the recommendations of the Reactor Safeguard Committee. 

This is why we intervened in this situation. 

Now, you have all seen a copy of this document, which is dated 
June 6. 

I would like to put into the record this copy, so that my quotes can 
be verified by the full text of the Reactor Safeguard Committee re- 
port. 

Representative Horirretp. Without objection, it will be received. 

(The document referred to follows :) 

JUNE 6, 1956. 
Subject: Power Reactor Development Co. (Atomic Power Development asso- 
ciates) and Fast Power Reactor (Reports APDA 108 and 114.) ? 
Mr. K. E .FIELDs, 


General Manager, United States Atomic Energy Commission, 
Washington, D. C. 


Dear Mr. Fietps: The present status of the reactor being proposed by the 
Power Reactor Development Co., associated with Atomic Power Development 





1 The reports were as follows: 

APDA-—108—Description of Developmental, Fast Neuton Breetder Power Reactor Plant, 
September 1, 1955. 

APDA-114—Location and Environmental Safety of Developmental Fast Breeder Power 
Reactor Plant. 

Some Supplementary Safeguard Topics Relevant to the Power Reactor Development 
Co. Reactor. 
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Associates, was reviewed by the Advisory Committee on Reactor Safeguards at its 
18th meeting on June 3, 1956. This review included the design of the reactor, 
the state of information on the nuclear properties and the relation of the 
reactor to its containment and its site. The proposed PRDC reactor represents 
a greater step beyond the existing state of the art than any other reactor of 
comparable power level which has been proposed by an industrial group. 

From this review the following conclusions were derived : 

1. Even though there are no facts or calculations available to the Committee 
that clearly indicate that the proposed reactor is not safe for this site, the Com- 
mittee believes there is insufficient information available at this time to give 
assurance that the PRDC reactor can be operated at this site without publie 
hazard, 

2. It appears doubtful that sufficient experimental information will be avail- 
able in time to give assurance of safe operation of this reactor unless the pres- 
ent fast reactor program of the AEC is amplified and accelerated as detailed 
below. 

3. It is impossible to say whether or not an accelerated program would give 
sufficient information to permit safe operation of this reactor at the Lagoona 
Beach site on the time schedule presently proposed. 

The following program of investigation is suggested in order to provide 
information to judge the safety of the proposed operation. 

1. The origin of the positive component of the temperature coefficient in 
EBR-I must be established. A clear demonstration must be given that a coeffi- 
cient of this magnitude cannot exist in the PRDC design. The experimental 
program required would involve three phases: 

(a) Study of the spontaneous behavior of a new EBR-I core designed with rigid 
fuel elements to insure against the possibility of bowing. Such a study might 
have to include experiments with both series and parallel flow through core and 
blanket. 

(b) Extensive studies of oscillator experiments on the PRDC design with a 
simulator, using a wide variety of component temperature coefficients and associ- 
ated time constants. These studies should be designed to demonstrate that 
oscillator tests in the startup of the PRDC reactor can produce all the temper- 
ature coefficient information required to assure safe transient properties of the 
reactor, i. @., a negative prompt temperature coefficient of sufficient magnitude 
to prevent a fuel meltdown. 

(c) Further experimental work on ZPR-III to show the magnitude and size 
of the Doppler effect in order to verify the theory. 

2. The magnitude, time constant, and sign of the various components of the 
temperature coefficients in the PRDC design must be evaluated together with a 
reasonably complete theoretical understanding of their origin in terms of the 
mechanical design. This program has three aspects: 

(a) A demonstration by the simulator studies under lb.—that the proposed 
startup program on PRDC can give the information required over a wide range 
of possible coefficients and time constants. 

(b) Conduct of oscillator studies on the EBR-II reactor to show that they are 
feasible and capable of being interpreted to give the necessary information. 

(ec) Startup program on the PRDC reactor itself to obtain the final informa- 
tion needed before the reactor can be safely operated at full power without 
meteorological restrictions. 

The objective of this program must be to ascertain whether the various nega- 
tive coefficients are sufficient to prevent meltdown under any conceivable cir- 
cumstances of control maloperation. 

5. The Committee as a whole was not satisfied with the evidence presented that 
no credible supercriticality accident resulting from meltdown could breach the 
container. It is felt that a more extensive theoretical and experimental program 
to examine all the possibilities needs to be established and pursued vigorously. 
The following are examples: Mechanical mockup studies designed to study dis- 
tortion of core on sudden melting, criticality studies in ZPR-III design to investi- 
gate maximum supercritical arrangements, detailed design studies of the reactor 
structure, with supporting mockup experiments, to insure subcritical distribu- 
tion of melted fuel and to assure that free fall of core parts cannot reassemble 
a critical mass suddenly. 

4. It is considered critically important that the EBR-II progrem be pursued 
more aggressively and coordinated more closely with the PRDC design than is 
presently the case. The EBR-II program is the only program now constituted 
which could provide engineering information and operating experience on a high- 
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power-density fast reactor in advance of the scheduled date for operation of the 
PRDC reactor. 

The nature and content of the EBR-II program which the Committee considers 
essential depends on the outcome of investigation 38 above. If it can be shown 
that a supercritical accident with sufficient energy release to breach the building 
cannot take place, then the EBR-II program should be aimed at providing gen- 
eral engineering information relevant to the economical design and safe opera- 
tion of the PRDC reactor. 

On the other hand, if it cannot be shown that breaching of the building during 
a meltdown is impossible, then a much more extensive EBR-II program is re- 
quired. The test reactor to be operated as EBR-II should then be a genuine 
prototype of the PRDC reactor. The fuel elements of the test reactor should 
be identical in all essentials to those proposed for the PRDC reactor, and operated 
at power densities at least as high as those to be used in the PRDC reactor. 
The static and dynamic properties of the test reactor should be fully investigated, 
completely understood theoretically, and proved incapable of causing meltdown. 
These properties should be investigated both for the reactor with its initial charge 
of U-235 and U-238 and for the reactor with the steady-state concentration of 
plutonium in the core. 

5. The program should not be limited to the above points but should be broad- 
ened to whatever extent may be shown necessary by the program itself. 

The Committee wishes to note that the experience that now exists on fast 
power reactors of high-power density is not wholly reassuring. While the 
EBR-I incident is not directly relevant in this connection because the reactor 
was known to possess an unstable prompt power coefficient under the conditions 
of the terminal experiment, nevertheless the fact remains that the origin of 
this unstable coefficient has not been clearly established and therefore its pos- 
sible occurrence in the PRDC design cannot be definitely excluded on the basis 
of present experimental information. Opinions differ as to whether its absence 
can be completely assured in a safe way by the oscillator tests in the prestartup 
program proposed for the PRDC reactor in situ. 

The Committee considers it important that bold steps be taken to advance the 
development of the fast breeder reactor concept and commends the willingness 
of the Power Reactor Development Co. to risk its capital and prestige in advanc- 
ing the development of this reactor concept. But the Committee does not feel 
that the steps to be taken should be so bold as to risk the health and safety 
of the public. It is important for the AEC to provide sufficient development 
facilities and experimental information that the safety aspects of the PRDO 
reactor can be reliably appraised in advance of operation of the reactor itself. 

Sincerely yours, 
C. Rogers McOu..oveH, 
Chairman, Advisory Committee on Reactor Safeguards. 


Senator Hickenwoorer. Mr. Chairman, may I ask a question? 

Mr. Reuther, just a moment ago, if I understood you correctly, I 
think you made the statement that the Reactor Safeguards Committee, 
or Advisory Committee, found that this reactor was not safe. Now, do 
you wish to make that categorical statement ? 

Mr. Revutuer. Their conclusion, Senator Hickenlooper—— 

Senator Hicken.Loorer. Who was it then that you said found this 
reactor was not safe? 

Mr. Revrner. They concluded that the present level of our tech- 
nology, our know-how, the art in the atomic field, was such that there 
were many unknown factors, there were many serious question marks, 
and that, therefore, in the absence of having the answers to these 
problems, in their judgment it was a risk, it was taking great public 
hazard, to build this reactor before the answers to these problems. 

Now, that is an indirect way of saying that the reactor has not 
been proven safe. 

Senator Hicken oorer. I do not want to labor this point any more 
than necessary, but I think the record will show that you made the 
flat statement that they found it to be unsafe. I do not get that out 
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of their report. In fact, the gist of their report, I think, is summed 
up in the first sentence of subpar agraph 1 on the first page of their 
report of June 6, 1956, which reads as follows: 

Even though there are no facts or calculations available to the Committee that 
clearly indicate that the proposed reactor is not safe for this site, the Committee 
believes there is insufficient information available at this time to give assurance 
that the PRDC reactor can be operated at this site without public hazard. 

I think there is a great difference between the declaration that they 
found that this was in fact unsafe, and the summarization in that first 
paragraph, that says that they have no evidence that it is unsafe, no 
facts, but they still feel there is insufficient evidence for them to make a 
declaration that it is safe. 

Mr. Reoruer. Senator Hickenlooper, I respectfully disagree with 
your conclusion. It just seems to me that we are not participating in 
a high-school debate about some theoretical problem. We are talking 
about building a reactor in a densely populated area in which the lives 
and the safety and the health of millions of people are in jeopardy, 
when a committee made up of the most competent technical people in 
America say, and I quote: 
there is insufficient information available at this time to give assurance that the 
PRDC reactor can be operated at this site without public hazard. 

Now, in a high-school debate maybe you could argue that this did 
not mean that they said it was unsafe. But when you are dealing with 
broad public policy, unless a thing be proven to be safe, public policy 
has to be devised on the assumption that it is not safe, when the welfare 
of millions of people is in jeopardy . 

Senator HickeN Loorer. Do you take the position that the Atomic 
Knergy Commission or any group of scientists or technicians can give 
absolute assurance in any case that an atomic reactor is absolutely safe 
beyond all possible hazard ? 

Mr. Reuruer. I do not. I think that every decision of the Atomic 
Energy Commission, as every decision of any responsible govern- 
mental agency, has to be based on what is assumed to be re: 1sonably 
safe. No one ‘an give absolute assurance about any of these things, be- 

‘ause accidents do occur under circumstances where all of the theory 
would prove that they could not possibly occur, But in the case of 
every other reactor, we have a right, Senator Hickenlooper—we live in 
the shadow of this reactor—to say, “How come?—if the Atomic 
Energy Commission has a policy thi at says it will only issue a construc- 
tion license where the Reactor Safeguards Committee says there is 
reasonable assurance that it is safe, and in the one case of the Monroe 
reactor they disregarded it?” 

This is the only permit issued contrary to the recommendation of the 
Reactor Safeguards Committee. 

Now, do you think that there is something wrong that they would do 
this? ; 

Senator Hicken.oorrr. I have taken no position on this matter my- 
self. But is it your understanding that the Commission has issued a 
permit to construct and operate this reactor? There is a difference 
between construction of bricks and mortar and the operation of a re- 
actor. And it ismy understanding that the permit for the operation of 
these reactors, this one as well as others, must provide certain further 
events and further proof. So there is a ‘difference between the permit 
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to operate the reactor, as such, until such time as adequate and reason- 
able safety determinations are made—— 

Mr. Revruer. The Atomic Energy Commission’s rules, regulations, 
and procedures as they relate to the secur ing of a construc tion permit 
and ultimately the securing of an operating permit, provide that when 
you ask for a construction permit, it is the responsibility of the people 
requesting the construction permit to demonstrate the safety of the 
reactor and the financial soundness of the company applying. When 
you apply for an operating permit, it is then the responsibility of the 
itervener, the public in this case, to disprove. The burden of proof 
now is on the applicant for the construction permit. And that is 
the difference between day and night. Because under the present 
arrangement it is their 1 esponsibility to prove that it is safe. At the 
time they apply for the operating permit, they do not have to prove 
it issafe. We have to prove it is ‘unsafe. And there is a tremendous 
difference there. And that is why we either protect the public in- 
terest now, when the question of the construction permit is in question, 
or we have really forfeited our right to protect the public in this 
situation. 

Now, we believe that the development of the fast breeder reactor 
which is the reactor in question—we are not challenging the Ship- 
pingport reactor, although again, that is essentially a Government 
reactor. It is going to create steam that the private generating plant 
built by the Duquesne Co. is going to harness in terms of providing 
electricity. We do not chalet ige “the reactor being built near New 
York City. Because in each of “these cases the type of reactor being 
built has been proven within reasonable and acceptable standards to 
be safe. So that should go ahead. 

But when we deal now with a fast breeder reactor type, such as 
the Monroe reactor, here we are dealing in an area in which the 
know-how is still limited, in which our experience to date is not only 
limited but also very bad. 

Now, the British are building a fast breeder reactor. But where 
are they building it? You look at a map of Scotland, and you will 
find it is being built on the northernmost tip of Scotland, in the least 
populated area of the British Isles. That is where they are building 
it. 

Senator Gore. Mr. Reuther, you said a few moments ago that you 
would give me any information you had with respect to the present 
position of this Board, or subsequent statements after that which 
you read. 

Mr. Revruer. I can skip over it. I was going to take up one 
other point, but I would be very happy to do that. 

Senator Gore, as a result of the intervention of these three unions, 
the Atomic Energy Commission, as you know, under its rules, was 
obligated to hold a public hearing. And those hearings have been 
going on in the city of Washington for several weeks, or some several 
months now to be exact. There have been many witnesses before 
that committee, and on May 20, which is very recent, the Chairman of 
the Reactor Safeguards Committee, a Dr. McCullough, was on the 
witness stand, and under oath he gave the following answers to the 
following questions, and this really, I think, is the answer to your 
question. 
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Mr. Sigal, the gentleman on my right, who was acting as the legal 
counsel for the three intervening unions—we had requested that Mr. 
McCullough, the Chairman of the Reactor Safeguards Committee, 
be a witness in this case. And the first question that Mr. Sigal put 
to Mr. McCullough, on May the 20th, was as follows: 


Dr. McCullough— 
I am quoting Mr. Sigal now; this is out of the official transeript— 


I call your attention to the first conclusion, in which there is stated the con- 
clusion of the Advisory Committee on Reactor Safeguards as of June 6, 1956. 
I would like to have your opinion as of today as to whether you believe there is 
sufficient evidence available at this time to give assurance that the PRDC reactor 
can be operated at the proposed site without public hazard? 
That was the question. 

This is Dr. McCullough’s answer. I quote then from the official 
transcript. 

I believe this paragraph in the Committee’s June 6, 1956, report expresses 
my present views quite clearly. 

In other words, a year, almost, had elapsed. Dr. McCullough 
went back and said, “The original conclusion is my current view.” 

And Mr. Sigal questioned Dr. McCullough further. He says: 

It expresses your present opinion? 

Dr. McCullough answered : “Yes, sir.” 

Mr. Sigal put the next question : 

Take the second question. Does the second paragraph beginning “It appears 
doubtful that sufficient experimental information will be available in time to 


give assurance of safe operation” and so forth—does that express your present 
opinion? 


Dr. McCullough answered, and I quote again: 
I still subscribe to that statement. 


And then Mr. Sigal put the following question and again I quote 
from the official transcript: 

Is your answer the same with respect to the third conclusion; namely, that 
it is impossible to say whether or not an accelerated program would give suffi- 


cient information to permit safe operation of this reactor at the Lagoona Beach 
site on the time schedule presently proposed ? 


And Dr. McCullough answered as follows, and again I quote: 
This is still a statement that accurately reflects my view at the present time. 


So Dr. McCullough, the Chairman of this Committee, still says 
that the conclusions written 1 year ago still represent his view as of 
today. 

Senator Gore. Mr. Chairman, this raises a serious question as to 
the propriety of approval of this authorization. It may well be that 
I erred in accepting too sanguinely the assurances of the General 
Manager. Now I am not satisfied. I think we must interrogate 
the Commission itself, not just the General Manager, and perhaps 
the Safety Committee itself. 

This reactor is in a densely populated area. With the now known 
hazards of radioactivity and other hazards of reactors, we must pro- 
ceed with the greatest of caution. And I respectfully suggest, Mr. 
Chairman, that we go into this matter at some considerable length 
before reaching any conclusion. 
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Representative Hortrretp. The Chair will do as the members of 
the subcommittee desire. 

I might say for the record that Dr. McCullough is also the present 
Chairman of the Reactor Evaluation Subcommittee, which denotes the 
importance of his position and the importance that the AEC appar- 
ently attaches to his judgment, in some matters at least. That is a 
different group than the Advisory Committee on Reactor Safeguards. 
It is a different group, a group to evaluate the different kinds of 
reactors and the worth of them. 

Senator Gore. I want it clearly understood that I do not want to 
cast any aspersions on the statement of General Fields. I hold him 
in the highest regard. But, in a matter of this importance, involv- 
ing, as Mr. Reuther says, the health, the safety, the lives of so many 
people, I think we need assurances from the highest administrative 
authority, and also assurances which satisfy the members of this 
committee, from the Reactor Safeguards Committee. 

Representative Ho.irrevp. It was this overriding of the Reactor 
Safeguards Committee which caused the C hairman to write a dis- 
senting report on the indemnity bill. Because, before an indemnity 
is granted, the AEC has to evaluate the site, the location, the type 
of reactor. And, if they are going to override their safety commit- 
tees in the future and approve reactors which by scientific judgment 
are unsafe, I do not want to be a party to placing the Government 
in the position of paying off a $500 million liability in case the reac- 
tor goes wrong. 

The gentleman may proceed. 

Mr. Revrner. Mr. Chairman, I think this question really boils 
down to a broad question of public policy. How can we expedite 
progress in the field of harnessing the atom for peaceful uses, gener- 
ating electric power, et cetera, and do that in a framework that will 
not put in jeopardy the lives of millions of people? ‘That is precisely 
why the British are building this reactor, as I was stating, on the 
very northern tip of Scotland. Because that, in terms of their geo- 
—_—- distribution of population, is the safest place to build it. 

Ve built a 1,000-kilowatt, in terms of heat, experimental reactor 
ay in the Arco, Idaho, testing grounds. Now, that reactor had 
built into it all of the known safety factors. And yet it ran away, 
or, in the technical term they use, it had a power excursion. It just 
ran away. And it melted down. Because the critical elements there 
did not behave according to the book. And the result was that there 
were certain unknown factors related to the characteristics and the 
behavior of the critical mass that the scientists could not answer. 
And the scientists said that what we needed to do was to build an- 
other prototype and build that out on the desert away from popula- 
tion centers and find out why this reactor behaved as it did, and 
maybe in the process be able to control it so that, having found the 
answers, we can build, then, a larger reactor in some populated area 
in order to provide power. 

But what do we do? We jump from a 1,000-kilowatt heat reactor 
that melted down, that ran away, that created certain unknown prob- 
lems, which we have no answers for now—we jump from that to a 
300,000-kilowatt, in terms of heat capacity, that can go up to 500,000 
kilowatts at maximum operating efficiency, and we “build that in a 
densely populated area. 
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Now, this just does not make sense. And I say that, to do this sort 
of thing, in the light of what has happened with the 1,000-kilowatt 
reactor and in the light of the report and the conclusions and the 
recommendations of the Reactor Safeguards Committee, is not sound 
public policy. And this is why we are down here. 

Now, it seems to me that we need to find a way to bridge the tech- 
nological gap, but to do that so that we do not put into jeopardy 
millions of people and their lives. 

Now, as late as 1957, Commissioner Murr and I want to com- 
mend your subcommittee for having demonstr ated the good judgment 
of having appointed Mr. Murray as a consultant. I think he is a 
dedicated, competent person, and I think that he will perform great 
public service as consultant to your committee. But Mr. Murray tes- 
tified during the early period of 1957, almost a year after the Commis- 
sion had issued a construction permit, that there still were grave 
doubts. Now, he was working inside of the Commission. He was not 
on the outside speculating as to what was going on. He was on the 
inside. And he says— 





there are still grave doubts about the safety of this particular reactor. 


Really, what is the problem, when you are trying to build safety 
factors into a reactor ? 

Well, essentially, to put it in a very simple way, you are attempting 
to house the potential hazards. We know there is a hazard involved, 
and within certain limits you have got to be prepared to run a certain 
risk. But the whole approach is that you house the hazards, and you 
contain the potential hazard to the public by sealing it wp within the 

casing or the housing that makes up the structure of the reactor. 

Now, that is very fine, provided you know what you are housing. In 
this case, in the Monroe reac tor, they are trying to house an unknown 
hazard. Now, how can you house ‘something, how can you provide 
concrete reinforced with steel thick enough to contain a potential haz- 
ard, if you do not know what the hazard is?’ That is precisely what 
they are doing. 

I grew up in the automotive industry, and fellows used to lose their 
hands or their thumbs in a punch press. You build a punch press, and 
then you adapt to the punch press a safety device, which attempts to 
protect the fellow from losing his arm or his hand. They have but- 
tons. You had to press buttons, one on each side of the press. Unless 
they are both pressed at the same time the press won’t come down. 

All kinds of safety attachments you put on the machine after you 
build it. 

Now, you cannot do that with an atomic reactor. You cannot build 
it and then put a safety device on it. You have to engineer and build 
into the reactor the safety factors. And this reactor is well along in 
construction, and they still do not know—not ac ‘cording to my incom- 
petent judgment but according to the competent judgment of the 
people recognized as the experts, Dr. McCullough and people on that 
Committee—they still do not have the answers. And how can you 
house something that is unknown, and be sure you have got it housed 
adequately? And how can you face the American people and say, 
“There is no reason for anxiety. We have got this thing under con- 
trol. We know all the answers” ? 
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Now, this just is not the case. au aa NOES 

We believe that, the way the AEC is operating, they are in violation 
of their public responsibility, because they have violated their own 
rules, and they have ignored the recommendations of their own sub- 
committee, a committee set up specifically to pass on the safety of 
reactors. And the very name of the Reactor Safeguards Committee 
implies that that is the purpose for which the Committee was created. 

Senator Gore. Would this not be an analogy to what you have said? 
That the company in this case, as you see it, has constructed a steam 
boiler without knowing the amount of pressure the boiler must 
contain ? 

Mr. Revuruer. Precisely. That is precisely what they are doing. 
Except that when a steam boiler explodes, Senator Gore, the only 

oroblem is that the force of the explosion may injure people close by. 
Tn the case of an atomic reactor, it can contaminate the water system 
of the Great Lakes, and it can put into jeopardy millions of people 
who are miles and miles away. That is the difference. But your 
analogy is absolutely correct. They are trying to house something 
that is unknown, and you cannot house an unknown factor with assur- 
ance that you have got it adequately housed. 

I will not burden you, but I would like to put into the record a 
copy of the AEC’s conditional construction permit, because it con- 
tains language that indicates clearly that the Commission itself rec- 
ognizes this problem of hazards. And I won’t burden the committee 
by reading this, but I would like it in the record, because it spells 
out in great detail the unknown factors relating to this fast breeder 
reactor. And these are the problems that Dr. McCullough addresses 
himself to when he says as of now we do not have the answers. He 
says that even if we accelerate our research program, we have no 
assurance that we will have the answers by the time that the reactor 
is built and ready to go into operation. And therefore he concludes 
that it is not a safe proposition. It is not within the normal limits of 
risk that we ought to be prepared to live with in terms of broad public 
policy. And that is what his conclusion is. 

And if I may, Mr. Chairman, I would like to put that into the 
record as a part of my testimony without taking your time to read 
certain of those sections. 

Representative Hortrrerp. Without objection, it will be received. 

(The document referred to is as follows:) 


CONSTRUCTION PERMIT 


Power Reactor Development Company of Detroit, Mich. (hereinafter “PRDC’”’) 
on January 7, 1956, filed its application for license under section 104b of the 
Atomic Energy Act of 1954 (hereinafter “the Act’’) to construct and operate 
a nuclear reactor (hereinafter “the reactor”). Amendments to the application 
were filed on June 6, 1956, July 12, 1956, July 20, 1956, and July 23, 1956. The 
original application together with said amendments is hereinafter referred to 
as “the application.” 

In its application PRDC has presented information on the general design of 
the reactor and its program for carrying out further investigations leading to a 
final design of the reactor. Based on the information submitted by PRDC, the 
Atomic Energy Commission (hereinafter “the Commission”) has found that: 

A. The reactor will be a utilization facility as defined in the Commission’s 
regulations contained in Title 10, Chapter 1, Code of Federal Regulations, 
Part 50: Licensing of Production and Utilization Facilities. 
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B. The reactor will be a utilization facility involved in the conduct of re- 
search and development activities leading to the demonstration of the practical 
value of that type of facility for industrial or commercial purposes. 

©. PRDC, Atomic Power Development Associates, Commonwealth Associates, 
Inc., and United Engineers and Constructors, Inc., are technically qualified to 
design and construct said reactor. 

D. (1) There are identified areas of uncertainty regarding the hazards poten- 
tial of fast neutron breeder reactors that must be investigated and resolved. 
From the current state of the technology applicable to such reactors it can rea- 
sonably be inferred that there may be other areas of uncertainty not yet iden- 
tified and requiring investigation and resolution. Of primary importance among 
the identified areas of uncertainty are: 

(a) Whether there exists in the PRDC reactor a positive component of 
the temperature coefficient similar to that exhibited in the Commission’s 
experimental breeder reactor (EBR-1). The source of the positive compo- 
nent of the temperature coefficient exhibited by EBR-I (presently believed 
to be caused by dimensional distortion of the core structure) must be iden- 
tified and its effect, if any, in the PRDC reactor must be eliminated. 

(b) Whether there is a credible condition of meltdown and reassembly of 
the fuel of the PRDC reactor which could result in an explosion that would 
breach the gas-tight building surrounding the reactor. Further investiga- 
tions must be carried out to establish that a credible condition of meltdown 
with consequent U-235 accumulation of critical dimensions cannot result 
in such an explosion. 

(2) On the basis of information presently available, the Commission believes 
that the problems relating to the safety of operation of the PRDC reactor will 
prove to be of a kind that can be satisfactorily resolved within a reasonable 
time. There is some doubt whether they can be resolved in time to meet the 
schedule proposed by PRDC in its application, and it may turn out that further 
investigations beyond the program of investigation outlined by PRDC in its 
application will be needed. 

kk. Although PRDC has submitted evidence of a commitment from certain banks 
for a loan of $15 million and has described its plan for obtaining additional 
financing from its member companies, the evidence submitted to date does not 
justify a finding with respect to the financial qualifications of PRDC and ac- 
cordingly the continued effectiveness of this permit will be conditioned upon a 
further showing in this regard as stated below. 

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal 
Regulations, Chapter 1, Part 50: Licensing of Production and Utilization Facili- 
ties, the Commission hereby issues a conditional construction permit to PRDC 
to construct the reactor as a utilization facility. This permit shall be deemed 
to contain and be subject to the conditions specified in sections 50.54 and 50.55 of 
said regulations ; is subject to all applicable provisions of the Atomic Energy Act 
of 1954 and rules, regulations, and orders of the Atomic Energy Commission now 
or hereafter in effect ; and is subject to the conditions specified below : 

A. The earliest date for the completion of the reactor is December 15, 1959. 
The latest date for completion of the reactor is December 15, 1960. The term 
“completion date” as used herein means the date on which construction of the 
reactor is completed except for the introduction of the fuel material. 

B. The site proposed for the location of the reactor is the location known as 
Lagoona Beach, Monroe County, Mich., specified in the application. 

Cc. The general type of facility authorized for construction is a fast neutron 
breeder reactor, more fully described in Report APDA-108, designed to operate at 
300,000 kilowatts equivalent of thermal energy and furnish approximately 
100,000 kilowatts of electrical energy, and which will use uranium enriched in 
the isotope U—235 as fuel. 

DD. Unless, within 12 months from the date of this construction permit, PRDC 
submits sufficient information relating to its financial resources to enable the 
Commission to make a finding that the company has adequate financial resourees 
to meet the requirements of the law and the regulations, this permit shall expire; 
provided that the Commission may for good cause shown extend the time for 
the submission of such data. 

The conversion of this permit to a license is subject to submittal by PRDC to 
the Commission (by amendment of the application) of the complete, final 
Hazards summary report (portions of which may be submitted and evaluated 
from time to time). The final Hazards summary report must show that the final 
design provides reasonable assurance to the satisfaction of the Commission that 
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the health and safety of the public will not be endangered by operation of the 
reactor in accordance with the specified procedures. 

Upon completion (as defined in par. A above) of the construction of the facility 
in accordance with the terms and conditions of this permit, upon the filing of 
any additional information needed to bring the original application up to date, 
upon finding that the final design provides reasonable assurance that the health 
and safety of the public will not be endangered by operation of the reactor in 
accordance with the specified procedures, and upon finding that the facility 
authorized has been constructed in conformity with the application as amended 
and in conformity with the provisions of the act and of the rules and regulations 
of the Commission, and in the absence of any good cause being shown to the 
Commission why the granting of a license would not be in accordance with the 
provisions of the act, the Commission will issue a class 104 license to PRDC 
pursuant to section 104b of the act, which license shall expire 25 years after 
the date of this construction permit. 

From time to time PRDC may submit to the Commission, in writing, reports 
upon the progress being made in experimental and developmental work. Follow- 
ing the submission of each such report the Commission will review the data 
included therein to determine whether the results of such work can be incorpo- 
rated as technical specifications by appropriate amendment to this permit. 

Pursuant to section 50.60 of the regulations in title 10, chapter 1, Code of 
Federal Regulations, part 50, the Commission has allocated to PRDC, for use 
in connection with the operation of the reactor, 3,929 kilograms of uranium—235 
contained in uranium at the isotopic ratios specified in PRDC’s application for 
license. Shipments by the Commission to PRDC in accordance with schedule 1 of 
the appendix hereto will be conditioned upon PRDC’s return to the Commission 
of material substantially in accordance with schedule 2 of the appendix. 


APPENDIX A To CONSTRUCTION PERMIT 
Schedule 1.—Estimated schedule of transfers of special nuclear material 
from the Commission to Power Reactor Development Co. 


Kilograms of | Kilograms of 

Year of transfer: contained U-235 | Year of transfer—Con. contained U-235 
aks le hese bie ee 607 | De ee ed ee) al 1, 212 
ee eo eae 0 | tai e odes acdeiket ads 1, 819 
ta a ots oi. Sia 607 | Wee niceties 1,819 
a te a cae Lee Pee. ites de sel, | 
Rts ble is Se 1, 819 | 1975 baseballs. ules 1,819 
DEG Se are gsc) FBSORS 1976... devices lh oaik TSS 1, 819 
nt th aS Coe i724, 89 WS cb brid tecths ese te 1,819 
RS bbe eect eh = 3, 031 | 1978 bat oueiieal Sec iesil | e 
AE fee Seo os 2, 426 | BP eb oe ee oe | ee 
ee en 1, 819 | MER cc aes hiociateis teks Le 1, 819 
PRs Dk Soe ed 1, 819 —— 
| Ee rae eee Se ad » 2801 Total for license period__ 38, 805 
ESR ee ee ees 1, 819 | 


ScHEDULE 2.—Estimated schedule of transfers of special nuclear material from 
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Kilograms of contained Kilograms of contained 
U-235 U-235 | 
Year of she P has Total Year of Total 
transfer transfer 
In scrap | In spent In scrap In spent 
fuel fuel 
a 122 0 122 STI ssc sindaiin suchas th 242 873 | 1,115 
1959___ a 0 0 0 72... : 363 1, 309 | 1,672 
1960___ x 122 0 122 eaec bu ‘ 363 1, 309 1,672 
363 920 1, 283 SR inet ack, 242 873 | 1,115 
ia 363 920 | 1, 283 I i aie 363 1, 309 | 1, 672 
EES 606 1, 839 2, 445 1976_ sec 363 1, 309 | 1, 672 
1964__ : 363 2, 299 2, 662 5 eR ee 363 1, 309 | 1, 672 
ae - 606 1, 362 1, 968 I ete 242 873 | 1,115 
1966___ ; 485 2, 269 2,754 || 1979____- : 363 1, 309 | 1, 672 
1967__. a 363 1, 792 2, 155 eG cscccccse 363 1, 309 1, 672 
Bs bbinetn wu 363 1, 326 1, 689 - _ —___—— |.—___--_—-—— 
1969....___. 363 1, 309 1, 672 Total for license period__-_._-.-- 34, 876 
1970____- 363 1, 309 1, 672 
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Mr. Revuruer. Thank you. 

Now, it is for these reasons, for the reasons that I have stated 
brieffy, that we appear here today. We do not believe that we are 
going to get redress of our problem, or any assurance that the health 
and the s: afety of the people in the area in which this reactor is being 
built—we have no assurance that the AEC can be relied upon to pro- 
tect. the public interest. Because to date their action has been one of 
irresponsibility, as I have indicated, violating its own rules and ig- 
noring and rejecting the recommendation of its own safeguarding 
committee. And therefore we come to C ongress to seek redress and 
to seek relief. We believe that it is your responsibility to protect in 
this situation the health and the safety of the public by denying ap- 
proval of the appropriations that are being requested for this Mon- 
roe reactor, and by disapproving the construction of this reactor of 
unknown and unproven safety. 

And thirdly, we believe that the AEC should be directed by Con- 
gress to facilitate the kind of research and development work with 
respect to the fast-breeder reactor at a site unrelated to densely popu- 
lated areas, so that we can have a prototype of fast-breeder-reactor 
type, so that we can try to bridge the technological gap at the earliest 
possible date, so that free-enterprise groups ‘and other groups can, 
then, begin to utilize this improved know-how and more advanced 
tec -hnology in developing our atomic peacetime energy program. 
And we believe that sinc e the Atomic Energy Commission has not 
responded to our efforts to get redress, we have a right to come to 
Congress and ask you to give us redress of our grievance and to pro- 
tect the public good and to advance the broad public interest in this 
situation. 

This concludes my oral presentation, Mr. Chairman. 

Mr. Ben Sigal, whom I introduced earlier as the legal counsel of 
the intervening unions, has a statement that he would like to pre- 
sent, which goes into some of the details as they have been developed 
in the hearing. 

I would be very happy, however, to answer any further questions. 

Representative Horirretp. Thank you for your statement, Mr. 
Reuther. 

Are there any questions / 

If not, we are pushing our time, today, Mr. Sigal. We got off a 
little bit late, and there is an executive meeting of this committee, 
which is very important, at 3:30. So if you will go right ahead, 
we may have to put part of your statement in the record if it is longer 
than 20 minutes. 


STATEMENT OF BENJAMIN C. SIGAL, COUNSEL, UNITED AUTO- 
MOBILE, AIRCRAFT, AND AGRICULTURAL IMPLEMENT WORKERS - 
OF AMERICA, AFL-CIO, INTERNATIONAL UNION OF ELECTRICAL, 
RADIO, AND MACHINE WORKERS, AFL-CIO, AND UNITED PAPER- 
WORKERS OF AMERICA, AFL-CIO 


Mr. Sicar. Mr. Chairman, thank you. I have submitted a written 
statement. I ask that it be put into the record, and I will sum- 
marize what I consider the more important items in the statement. 

Representative Hoxtrietp. Proceed. 
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Your statement will be accepted. 
Go ahead with your summary. 
(The statement referred to is as follows :) 


STATEMENT OF BENJAMIN C, SIGAL 


I am counsel for the three international unions which have intervened in 
the proceedings involving the application of the Power Reactor Development Co. 
for a permit to build a fast breeder power reactor at Lagoona Beach, Mich. 
The unions I represent in that proceeding are the United Automobile, Aircraft 
and Agricultural Implement Workers of America, AFL-CIO, International 
Union of Electrical, Radio and Machine Workers, AFL-CIO and the United 
Paperworkers of America, AFL-CIO. We greatly appreciate the opportunity 
to present testimony to you today, in the course of the hearings you have called 
to review the entire AEC reactor program, in considering AEC requests for 
authorization for appropriations. 

We have been informed that AEC has requested an authorization of $4,206,000 
for preconstruction research and development in connection with the PRDC 
reactor. 

We urge this committee to deny that request in its entirety. We make this 
recommendation because we believe that the AEC program with respect to the 
PRDC reactor is not only unwise, but is illegal and has been carried out up to 
this point in arrogant disregard of the law. 

These comments will be made under three headings: 

A. Defects in contract between AEC and PRDC:; 

B. Illegality of PRDC construction permit ; and 

C. Salient items of testimony. 


A. DEFECTS IN CONTRACT BETWEEN AEC AND PRDC 


On March 26, 1957, AEC entered into a contract with PRDC, effective January 
1, 1957, in which AEC agrees to cooperate in the design, research and develop- 
ment of the nuclear part of the PRDC project, and also agrees to waive certain of 
the Commission’s established charges for nuclear materials. 

The contract states, among its purposes, that: 

“It is the intent of the parties that they will carry out this agreement in a 
spirit of partnership and friendly cooperation with a maximum of effort and 
commonsense in achieving their objectives, as set forth in this contract.” 

The company agreed that it will design, develop, construct, own and operate a 
reactor plant, and will sell the steam produced therein to the Detroit Edison 
Co. The company agrees also to obtain any licenses from the AEC necessary to 
permit the construction and operation of the plant, and the sale or use of the 
energy produced therein. It is stated, however, that the execution of this con- 
tract does not constitute a representation by the Commission that any of the 
necessary licenses or approvals are or will be granted. 

The contract sets forth an elaborate research program to be conducted by 
AEC with the proviso that in no event will the Commission be obligated to incur 
cost in excess of $4,450,000 for the work performed directly in connection with 
the PRDC reactor. The contract also states, in appendix A, section 1 that: 

“The parties recognize that fast reactor technology and its application to the 
production of electric energy is in its initial stages and that the assistance to be 
rendered by the Commission, pursuant to the contract and described in the 
contract and in this appendix, is essential to the successful demonstration 
thereof.” 

The contract expressly recognizes that: 

“The Commission’s undertakings in connection with this contract are subject 
to the availability of funds appropriated from time to time by the Congress.” 

Subject to this condition of the availability of funds, AEC is committed to 
carrying out the program set forth in this contract. However, PRDC is not sub- 
ject to the same commitment. Article V section 2 A of the contract provides, in 
part, as follows: 

“The company or the Commission may terminate this contract at any time 
by written notice if the company is Unable to obtain such licenses, permits, regu- 
latory and other governmental agency approvals and/or rulings as may be 
necessary for the performance of this contract, or if the company is unable to 
obtain satisfactory liability coverage.” 
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This language is obviously very general. No definitions are provided for the 
various terms contained therein, particularly the word “rulings.” For example, 
PRDC now has pending before the Internal Revenue Service one or more requests 
for rulings concerning its tax status. If the rulings on this request are adverse, 
this clause would enable the company to terminate this contract if it saw fit to do 
so. If it does not see fit to do so now, there is nothing to prevent it from doing 
so later. 

As if this were not enough, article VI of the contract contains the following 
provision : 

“If at any time after construction of the reactor plant is initiated and while 
this contract is in effect the company fails to continue with construcion or opera- 
ion of the reactor plant, the Commission shall have the right at option to purchase 
the reactor plant and related faciilties owned by the company. 

Under this language, there is no limitation on the reasons causing the company 
to fail to continue with construction or operation of the reactor plant. Under 
this language, not only can PRDC walk out of the situation whenever it sees 
fit, but it will be reimbursed for its expenses not in excess of the price of the 
original acquisition, engineering, fabrication, or construction cost of equipment, 
supplies, and other tangible property, less depreciation, in the event AEC elects 
to exercise its option to buy the facilities. 

It must be remembered that this contract was executed while AEC was con- 
ducting a hearing to determine whether or not the construction permit which it 
had issued to PRDC on August 4, 1956, should be continued or terminated. We 
submit that it is indefensible for AEC, on the one hand, to commit itself to execute 
a research and development program to assist in the construction and operation 
of the PRDC reactor, while, at the same time, conducting a hearing to determine 
whether or not that reactor should even be built. AEC has already spent, appar- 
ently, about $250,000 in carrying out its commitments under this contract. It 
is likely to spend, if permitted, several hundred thousand dollars more by the 
time it is called upon to decide the issues in the case now before it. It would 
be naive to assume that its contract along with the expendiure of such substan- 
tial amounts of money will not have some bearing on AEC’s decision with respect 
to whether or not PRDC should be allowed to continue the constructon of this 
reactor. 

We intend no reflection on the integrity of the Commission. Nevertheless, we 
cannot escape the feeling that situations of this kind do put a great, if not intol- 
erable, strain on the integrity of administrative processes. In our view, there was 
no justification for the execution of this contract prior to the time that AEC 
disposes of the issues in this case favorably to PRDC, if it should do so. As 
things now appear, that could not happen for many months. 

We submit that, under these circumstances, the contract is null and void. At 
the time it was executed the Commission had, in effect, a conflict of interests. 
On the one hand, AEC assures PRDC friendly cooperation and a spirit of partner- 
ship with a maximum effort to achieve their common objectives, while, on the 
other hand, it is conducting a hearing the object of which is to determine whether 
or not PRDC will be permitted to participate at all. This is a classical example 
of how the Commission’s regulatory functions and promotional functions may 
introduce a conflict of interest. Having executed this contract, AEC has, in 
effect, given a hostage to fortune, and has effectively precluded itself from 
rendering an independent judgment on the issues raised in the current proceed- 
ing before it. A contract executed under such circumstances is so contrary to 
public policy as to render it null and void. 

A further consideration is that the contract is illegal because AEC had no 
authority to execute it. Congressman Cannon set forth very cogent arguments 
in his recent speech in the House of Representatives that AEC cannot legally 
enter into such projects for the construction of nuclear-power reactors without 
specific congressional authorization. Inasmuch as those arguments are, I am 
certain, fresh in the minds of the committee, I shall not repeat them. 

It is a well-established rule of law that persons dealing with the Government 
are charged with the knowledge of the limitation of statutory authority of Gov- 
ernment representatives to bind it, and if the contract is not authorized by statute 
itisa nullity. Federal Crop Insurance Co. v. Merrill (332 U. 8. 308) ; Hodges v. 
U.S. (125 Ct. of Claims 405). 

A further major objection to this contract is, as pointed out above, that it 
contains no assurances by PRDC that it will complete construction of the reactor. 
The absence of such assurances is particularly noteworthy in view of the fact 
that this contract was executed only a short time before the Comptroller’s Gen- 
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eral report to this committee was made, in which it was pointed out that AEC 
development contracts should contain such assurances. As you are aware, of 
course, the Comptroller General’s report to this committee concerning the Yankee 
Atomic Electric Co. contract discussed this problem in connection with that con- 
tract. On page 13 of that report appears a quotation from a letter from Mr. 
Fields, General Manager of the Atomic Energy Commission, to the Comptroller 
General, dated October 30, 1956. 

That letter stated, in part: 

“* * * Since the Commission had a current need for the technical and eco- 
nomic information to be obtained from the construction and operation of the 
reactor, and since that need could be satisfied at less expense to the Govern- 
ment by offering assistance to privately financed projects than by construction 
of Government plants, the Commission felt warranted in offering to obligate itself 
to furnish such assistance in consideration for the proposer’s undertaking to 
construct and operate the reactor and furnish the information from it.” 

Mr. Fields was called to the stand in the current PRDC hearings and was 
asked whether or not this statement represented the present policy of AEC 
(Record 2820). He answered affirmatively. Then followed a long colloquy be- 
tween Mr. Fields and myself on the question of whether PRDC had given as- 
surances that it would not abandon its project. This exchange concluded as 
follows (Record 2824) : 

“Q. Stating it affirmatively, you are saying that PRDC has given assurances 
that it will not abandon the project? 

“A. I have made no such statement.” 

Certainly AEC should not be granted the wherewithal to carry out its con- 
tract in the absence of such minimum assurances from PRDC. 

As you will note, part of the foregoing policy was that AEC was to have 
access to the technical and economic information to be obtained from the con- 
struction and operation of the reactor, as part return for the Commission's in- 
vestment. However, AEC does not have such assurances with respect to all the 
relevant information on the PRDC reactor. Article II, section F, of the contract 
does give AEC and the Comptroller General access to the company’s books and 
facilities. However, neither the Comptroller General nor AEC is assured 
access to the books of the contractors performing work in connection with the 
reactor and/or research and development. Since practically all the construction 
and development work in connection with this reactor is being done by con- 
tractors, it is obvious that most of the relevant information will be in the 
possession of such contractors. Nevertheless, article II, section EB, provides 
that the company shall either obtain permission for AEC’s employees to have 
access to, and the right to examine, the books and records of such contractors, 
or the company shall obtain an undertaking from such contractors to provide 
the company with reports of the actual costs of performing such work in such 
detail as AEC deems is necessary to achieve the purposes of the project or to 
permit the company to examine all records related thereto. Under these alter- 
natives, it will be simple to deny the Comptroller General and AEC access to 
the books of the contractors. 

We think it is clear that these provisions fall short of the recommendations 
of the Comptroller General, as we understand them, that the AEC and the 
Comptroller General shall have the right to examine any directly pertinent 
records of the contractor or of any of his subcontractors involving transactions 
related to the contract. The Comptroller General pointed out, on page 31 of his 
report, that: 

“One of the basic reasons for the Government's participation in the project 
was to secure information concerning the cost of nuclear production of energy, 
and, while it is true that the Government will not bear any of the construction 
or operating costs, such costs are an essential element of the overall knowledge 
which is the main consideration moving to the Government under the con- 
tract.” 

The AEC contract with PRDC does not adequately protect the Government's 
interest in this respect. 

There is another part of this contract that deserves special attention. Section 
III of appendix A reads as follows: 

“SECTION III. Additional assistance.—The company understands that the Com- 
mission, for its own purposes, is carrying out the plans to continue carrying 
out, or is planning to begin certain programs which are also of substantial 
interest to the company. In subparagraphs A through D, herein below, there are 
set out the phases of such programs of the Commission which are of importance 
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to the company in its program, and in recognition of the requirements and in- 
terests of the company therein, the Commission, in planning and carrying 
out such programs, will include those matters hereinbelow set forth, subject 
to a determination by the Commission that these matters are an appropriate 
part of its own program. Since the programs outlined in this section III are 
for the Commission’s purposes as distinguished from the company’s purposes, the 
work will not be considered as being covered by this contract.” 

Then follows the outline of a program far more extensive and costly than 
anything else provided in the contract. The obvious question is, of course, if 
these matters are not covered by the contract, why are they included in the 
document? 

In our view, the statement that this work will not be considered as being 
covered by the contract cannot be taken at its face value. In fact AEC is 
committed to carrying out this program in order to assist in the construction 
of the PRDC reactor. This is particularly true of paragraph D under section 
III, relating to demonstration of the safety characteristics of fast reactor 
systems. For example, every nuclear expert who testified in the current hear- 
ings stated that the proposed experiments on the EBR-I reactor are vital to 
the suceess of the PRDC reactor, and that in effect the latter could not be con- 
structed unless there are definitely favorable results from those experiments. 

Perhaps one reason for stating that this program is not part of the contract 
is that it costs many millions of dollars, and AEC did not want the contract with 
PRDC to appear so expensive. When Mr. Kenneth Davis was on the stand in 
the PRDC hearings, he testified that AEC is spending $10 million a year at the 
present time on its fast breeder reactor program (R. 1733). 

In summary, we believe the AEC contract with PRDC has so many basic de- 
fects from the point of view of administrative procedure and public policy that 
this committee should deny the AEC authorization for funds to carry it out. 


B. ILLEGALITY OF PRDC CONSTRUCTION PERMIT 


Inasmuch as the research and development contract is so closely related to 
the construction permit granted to PRDC, the circumstances under which that 
permit was granted should be closely examined by this committee in consider- 
ing AEC’s request for an authorization for funds. 

It is our position that the construction permit issued by AEC to PRDC was 
illegally granted, and consequently AEC should be denied any preconstruction 
research and development funds in connection with this reactor. 

We say that the construction permit was illegally granted because the Com- 
mission ignored and violated its own rules in issuing its permit. The statutory 
standard for issuance of construction permits is established by section 185 of 
the Atomic Energy Act of 1954 which provides, among other things, that a con- 
struction permit shall be initially granted if the application is “otherwise accept- 
able to the Commission.” The rules and regulations officially promulgated by 
AEC to implement this provision state, in part, as follows in section 50.35, title 10, 
Code of Federal Regulations, that : 

“Where, because of the nature of the proposed project, an applicant is not 
in a position to supply initially all of the technical information otherwise re- 
quired to complete the application, he shall indicate the reason, the items or 
kinds of information omitted and the approximate times when such data will 
be produced. Jf the Commission is satisfied that it has information sufficient 
to provide reasonable assurance that a facility of the general type proposed can 
be constructed and operated at the proposed location without undue risk to the 
health and safety of the public, and that the omitted information will be sup- 
plied, it may process the application and issue a construction permit on a pro- 
visional basis without the omitted information subject to its later production 
and an evaluation by the Commission that the final design provides reasonable 
ussurance that the health and safety of the public will not be in danger.” [Em- 
phasis added. ]} 

Section 50.40 (b) requires that the: 

“* * * applicant be technically and financially qualified to engage in the 
proposed activities in accordance with the regulations of this chapter * * *” 

Section 70.283 (e) of the AEC Rules provides, in part: 

“Where the quantity of material requested or the nature of the proposed activi- 
ties are such as to require consideration of these factors by the Commission, that 
the applicant appears to be financially qualified to assume responsibility for the 
payment of Commission charges for use, consumption or loss of special nuclear 
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material and to engage in the proposed activities in accordance with the regula- 
tions in this part.” 

AEC issued its construction permit to PRDC without making any of the find- 
ings required by the foregoing regulations. It failed to make any finding that 
there was at the time the permit was issued, reasonable assurance that a facility 
of the general type proposed can be constructed and operated at the proposed 
location without undue risk to the health and safety of the public. On the con- 
trary, its permit stated that there were a number of identified areas of uncertainty 
regarding the hazards potential of the type of reactor proposed by PRDC and 
that “from the current state of the technology * * * it can reasonably be inferred 
that there may be other areas of uncertainty not yet identified.” 

Further, AEC failed to make the finding required by its regulations that the 
applicant “is financially qualified to engage in the proposed activities.” Nor 
did it find, as required by section 50.60 of its regulations, that the applicant 
appears to be financially qualified to assume responsibility for the payment of 
Commission charges for nuclear material and to undertake and carry out the 
proposed use of special nuclear material for a reasonable period of time. On 
the contrary, the AEC itself stated in its permit that “* * * the evidence sub- 
mitted to date does not justify a finding with respect to the financial qualifica- 
tions of PRDC.” 

AEC cannot, with impunity, violate its own regulations adopted pursuant to 
statutory authorization. Only the other day, in the case of Service v. Dulics, 
the Supreme Court of the United States reaffirmed the doctrine previously stated 
in Accardi v. Shaughnessy (347 U. 8S. 260), that regulations validly prescribed 
by a Government administrator are binding upon him as well as the citizen 
and this principle holds even when the administrative action under review is 
discretionary in nature. Accordingly, action taken by the Secretary of State 
in the Service case, contrary to the regulations established by the Secretary, was 
set aside by the Supreme Court. 

Application of that rule to the present case requires the conclusion that the 
action of AEC in issuing a construction permit to PRDC without making the 
findings required by its own rules, but actually making findings contrary to those 
required by the rules, render its issuance of the permit invalid, and necessitates 
the revocation of that construction permit. 


C. SALIENT ITEMS OF TESTIMONY 


The failure of AEC to make the necessary findings required by its own rules 
is not merely a formal defect. The permit was issued on August 4, 1956. Not 
only did the company actually lack the necessary financial qualifications at that 
time, but it also lacks those qualifications now. Not only did the company fail 
at that time to supply sufficient information regarding the lack of hazard to the 
public, but it has still failed to supply the necessary information. 

It is not feasible to review all the testimony at this time. The transcript now 
exceeds 3,300 pages, in addition to which there are hundreds of pages of exhibits. 
However, certain salient items of that testimony can be profitably reviewed at 
this time. 


1. Construction costs 


According to the company’s testimony, the construction of the reactor will cost 
about $32,400,000, exclusive of research and development and certain administra- 
tive costs. According to the company, the total funds, equipment, and services 
available will exceed the cost of the reactor by $2,324,000 (Acker, p. 13). 

The evidence shows, however, that the -PRDC construction estimates are 
grossly understated, and it is probable that the costs of constructing this reactor 
will substantially exceed the amount of money that PRDC will have available. 
Mr. H. Monroe Radley, Assistant Chief of the Engineering Branch of AEC’s 
Divsion of Construction and Supply, testified in the PRDC proceedings that 
the nuclear portion of the project will cost several million dollars more than 
the $32,400,000 estimated by PRDC. He declined to make a specific overall 
estimate of his own because the material submitted by PRDC make it impossible 
to make an accurate estimate (R. 3325-3326). Nevertheless, he testified that his 
review discloses that a number of items appear to have been underestimated 
and that none appears to have been overestimated. He cited a number of exam- 
ples. Thus, PRDC estimates its onsite labor will cost $5,235,000. Radley says 
that this is an underestimate by a substantial amount (R. 3287). He points out 
that the PRDC figures show a ratio of $18,233,000 for material and $5,235,000 for 
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labor, a ratio roughly of 18 to 5. Radley stated that in his construction experi- 
ence for AEC this ratio runs sometimes as high as 6 for material to 4 for labor, 
and this ratio is not unusual (R. 3287). It would appear from this testimony, 
consequently, that on-site labor may be underestimated by as much as $5 million. 

PRDC has estimated its indirect and overhead expenses in, connection with 
construction of the project at $3 million (License Exhibt No. 27, p. 5, item J). 
Mr. Radley testified that this figure should be much higher because very often 
ratios of 20 to 25 percent are shown for that item. Specifically, total labor 
and material in this case amounts of $23,468,000, as estimated by PRDC. Apply- 
ing Mr. Radley’s ratio to this figure, it would appear that the overhead and 
indirect expenses should be in the neighborhood of $5 million rather than $3 
million (R. 3289). 

The company has estimated its engineering design and expenses at $900,000. 
Mr. Radley stated that the usual percentage of engineering cost to total con- 
struction cost is often 15 percent. On the basis of this ratio, the engineering cost 
would run about $4 million. Mr. Radley says that it will run at least $1,800,000 
(R. 3291). 

Perhaps the most glaring underestimate is the one for the waste disposal sys- 
tem. PRDC has stated a figure of $34,500. Mr. Radley states that there is no 
basis for such a low estimate. He points out, for example, that the waste dis- 
posal system for the pressurized water reactor at Shippingport, Pa., is costing 
about $3 million (R. 8294). 

One more example should suffice. PRDC estimated $17,200 for miscellaneous 
parts. Mr. Radley testified that this figure should be in the neighborhood of 
$400,000 (R. 3295). 

It is apparent from the foregoing discussion that the construction costs for 
the PRDC reactor may be underestimated by $10 million, although Radley 
merely says “several million.”” PRDC has no reserves in sight to meet this 
situation. 

But this is not the only serious soft spot in the company’s financial picture. 
PRDC has estimated its cash needs during the construction period on various 
assumptions as to its taxability. It reveals that only if at least $14 million of 
its receipts are considered nontaxable will it be able to meet its construction 
costs. However, PRDC has received no assurances from the Internal Revenue 
Service that it will be the beneficiary of such tax allowances. The record shows 
that if all PRDC’s income is taxed like the income of any other corporation, 
PRDC would be required to pay over $7 million in taxes during the construction 
period resulting in a $4 million deficit (Acker exhibit No. 23, tr. 689). 

PRDC has no provision to meet such a deficit ; it assumes it will be able to bor- 
row as much as it needs. 

Considering, then, the additional costs which PRDC is likely to have for con- 
struction expenses, as well as the additional outlay for taxes, the total resources 
of PRDC, including its bank loan and all promised contributions, are 10 to 15 
million dollars less than it will need to complete construction of the reactor. 

The only possibility suggested by PRDC to raise funds needs to meet these 
contingencies is a dependence upon member companies to make additional con- 
tributions. That, however, is only a hope, not a commitment. While the par- 
ticipating concerns are admittedly financially sound, their assets are not pledged 
to this project above the specific commitments they have made. 


2, Operating costs 

The foregoing discussion relates only to construction expenses. PRDC has no 
sreater prospects for meeting its operating costs than it has for meeting its 
construction costs. 

During the course of the hearings before the AEC examiner, PRDC estimated 
its income for a 10-year operating period at about $92 million, of which approxi- 
mately $43,400,000 would come from Detroit-Edison for steam purchased from 
PRDC, and approximately $48,600,000 from AEC for plutonium produced in the 
reactor. 

Assuming that PRDC must pay taxes on this income, without any special 
allowances—-and there is no reason to believe at this time that there will be 
such allowances—PRDC would end this 10-year operating period with a balance 
of only $600,000 (Acker exhibit No. 24). Even this balance would be achieved 
only by reason of the fact that AEC will waive its charges for nuclear materials 
over a 5-year period, and this waiver, according to AEC, is worth about $5 million. 

But PRDC will derive a much greater degree of assistance from AEC in the 
form of the price it will receive for its plutonium. ; 

During the early part of the hearing on this matter, PRDC declined to state 
how much it estimated it will receive per gram of plutonium, on the ground 
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that this was classified information. On or about June 6, 1957, however, the 
AEC published a price list for plutonium which provides that beginning February 
1, 1957, and ending midnight June 80, 1962, AEC will pay $30 to $45 per gram 
of plutonium based on the amount of isotope plutonium 240 contained in the 
plutonium. Beginning July 1, 1962, and ending midnight June 30, 1963, the price 
for all plutonium delivered to the AEC will be $30 per gram. 

This price list substantially increases the previously announced minimum 
guaranteed price for plutonium for the year beginning July 1, 1962, and ending 
June 30, 1963. On November 18, 1956, AEC had announced that the guaranteed 
fair price for plutonium for that year would be $12 per gram, and it stated in a 
release of that date that this price was based on the estimated fuel value of 
the material. There is no reason to believe that the fuel value of plutonium has 
since increased by an amount comparable to the increase in price from $12 to $30 
per gram. Nor does AEC state any reasons for increasing the minimum price 
it will pay for plutonium. 

In its statement published in the Federal Register on June 6, 1957, the Com- 
mission declared: 

“It is emphasized that while the Commission intends to extend the guaranteed 
period for plutonium each year for 1 additional year, the prices which will be 
established for subsequent years may be different from those previously in 
effect. In particular it is the expectation of the Commission that the prices 
for plutonium will be reduced, as dictated by consideration of the value of the 
material for its intended use by the United States and giving such weight to the 
actual cost of producing the material as the Commission finds to be equitable, 
to a level based upon the fuel value of plutonium in commercial power reactor 
facilities.” [Emphasis supplied.] 

In the light of previous assurances given by AEC that the civilian atomic- 
power program is not designed to produce plutonium for weapons purposes, the 
comments made by AEC Commissioner Libby in a speech on April 10, 1957, to 
the American Chemical Society are of interest: 

“In most power reactors that are likely to find wide use in the near future, 
approximately one-half an atom of plutonium is made from uranium 238 for 
every uranium 235 atom fissioned. Thus, 1 kilogram of uranium 235, on the 
average, makes 500 grams of plutonium. This yield will vary with design and 
it may be that some reactors will yield as much as 800 grams of plutonium per 
kilogram of uranium 235 burned, or perhaps as little as 200 grams. It is even 
possible that some reactors will produce more fissionable material than they 
burn. The fact is that in power reactors which do not use highly enriched 
uranium a great deal of plutonium will be made. 

“At the moment the only known use for plutonium is in atomic weapons and 
no country has yet developed the technology of burning plutonium for atomic 
power except in a very minor way. It may seem that the atomic-weapons busi- 
ness could take up the plutonium but, in the long run, this probably is not true 
Let us consider some numbers. Roughly speaking, a kilowatt of electricity for 
1 year corresponds to 1 gram of uranium 235 or plutonium 239 being fissioned. 
Therefore, for the present annual consumption of electric power in this country, 
about 70 million kilowatt-years, if this were all generated from atomic power, 
the fission of about 70,000 kilograms of uranium 235 or plutonium 239 annually 
would be involved, with the production of about 30,000 kilograms of plutonium 
239 as a byproduct. It is completely obvious, therefore, that if atomic power 
is successful and if it uses uranium of modest enrichment, enormous quantities 
of plutonium will be generated. At the moment we do not know how to burn 
plutonium 239 to produce power but the Atomic Energy Commission has as- 
sumed, very justifiably on the basis of past successful experience in analogous 
situations, that we can and will learn to do so in time. It has therefore set 
a fuel value of $12 per gram in keeping with its energy content. I hope the 
chemical profession will prove us right.” 


Under the circumstances, the conclusion seems inevitable that the difference 


between $12 and the newly announced prices is a subsidy. 

There is evidence in the record of the proceeding before AEC that PRDC 
expects to produce about 1,060 kilograms of plutonium during the 10-year operat- 
ing period. At $12 per gram this would have meant a gross income from pluton- 
ium sales of $12,720,000. Anything paid above that figure would be a subsidy, 


which, as Representative Cannon has shown, would be illegal. 


Under the previous estimates submitted by PRDC, the subsidy would have 


amounted to more than $30 million. 
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However, at $30 per gram, PRDC estimates that it will receive $33,100,000 
for plutonium. This constitutes a subsidy of more than $20 million, assuming 
that the fuel value of plutonium does not justify a price of more than $12 per 
gram, 

Finally, it should be noted that, on the basis of its own estimate of construc- 
tion costs, PRDC will begin the operating period with a reserve of less than 
$2,500,000. Aside from the reactor building itself, PRDC will, at that time, 
have no other assets. Yet AEC commits itself to lend PRDC nuclear materials 
worth about $20 million with which to operate the reactor. In the event of loss of 
serious damage to this material, PRDC will have no assets or income out of 
which it can pay for that material. PRDC has made no provision for meeting 
this situation. 

Under all the circumstances, it is clear that PRDC does not have the financial 
qualifications to build and operate the proposed reactor. 

3. Safety considerations 

The basic interest of the intervenors in this proceeding is in the safety problem 
raised by the location of the PRDC reactor at the Lagoona Beach site, 30 miles 
from the millions of people who live in the Detroit and Toledo metropolitan 
areas, 

During the course of the hearing before the AEC hearing examiner, PRDC 
presented a substantial amount of evidence for the purpose of proving that 
information is available to show that the proposed reactor is safe. After all of 
this evidence was in, the intervenors called Dr. C. Roger McCullough to the stand 
to state his evaluation of all of the PRDC testimony. It will be recalled that 
Dr. McCullough was, and still is, the Chairman of the Advisory Committee on 
Reactor Safeguards which had submitted certain recommendations to the AEC 
on June 6, 1956, pointing out that there was not sufficient information available 
aut that time to show the safety of the PRDC reactor. Dr. McCullough is also 
Deputy Director for Hazard Evaluation of the Division of Civilian Application 
f AKC. 

Dr. McCullough testified that as of the present time, and in the light of all the 
testimony offered, he is of the same opinion as he was on June 6, 1956, and that 
he reaffirms all of the conclusions submitted by the entire Committee at that 
time, as follows (R. 2939, 2940). 

“1. Even though there are no facts or calculations available to the Committee 
that clearly indicate that the proposed reactor is not safe for this site, the Com- 
mittee pleads there is insufficient information available at this time to give 
assurance that the PRDC reactor can be operated at this site without public 
hazard. 

“2. It appears doubtful that sufficient experimental information will be avail- 
able in time to give assurance of safe operation of this reactor unless the fast 
reactor program of the AEO© is amplified and accelerated as detailed below. 

“3. It is impossible to say whether or not an accelerated program would give 
sufficient information to permit safe operation of this reactor at the Lagoona 
Beach site on the time schedule presently proposed.” 

Dr. Rogers, another member of ACRS, and a member of the subcommittee as- 
signed particularly to the PRDC, also reaffirmed those conclusions, as of today. 
(R. 2951-2954). Dr. Brooks and Dr. Mills, two other members of the ACRS, 
while a little more optimistic perhaps than Dr. McCullough and Mr. Rogers, both 
reaffirmed their recommendations of June 6, 1956, to the effect that there is in- 
sufficient information available at this time to give assnrance that the PRDC 
reactor can be operated at the Lagoona Beach site without public hazard (R. 
3131, 3271). 

One of the extraordinary aspects of this case is that AEC apparently gave 
little or no consideration to site problems in determining whether or not the 
permit should be issued. Dr. McCullough testified that problems of site and 
location are integral to the whole safety problem and cannot be separated (R., 
2912, 2913). It may be said they are as closely associated as two sides of the 
same coin. Nevertheless the record does not show that AEC gave any serious 
consideration to site problems. The AEC construction permit is absolutely silent 
onthe matter. The staff report submitted to the Commission, and reprinted in the 
study of AEC procedures published by this committee, reveals that the staff gave 
no consideration to site problems. It did no more than give a 1-paragraph de- 
scription of the site (Study of AEC Procedures, etc., p. 141). 

However, Dr. Abel Wolnan, professor of sanitary engineering at the Johns 
Hopkins University and a member of the Advisory Committee on Reactor Safe- 
guards, has substantial reservations about this site and about the procedure 
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that was followed in approving construction at this site. He has testified 
in this case that unless and until the inherent safety of the PRDC reactor and the 
ability of its various structures to contain a serious accident are established to 
the satisfaction of most of the people competent in these areas, it is evident that 
very serious questions are presented, from the point of view of sanitary engineer- 
ing, as to the suitability for such a reactor of the proposed site or indeed any site 
in relatively close proximity to large centers of population. He stated that. 
faced with the divergence of views among the nuclear experts, he was a sanitary 
engineer engaged in evaluating a site, could only conclude that such suitability 
has not been established. 

He pointed out (R. 3336) that the geology of the site with reference to under- 
ground potential waterflow or seepage is not adequately dealt with in the testi- 
mony of PRDC; that the hydrology, both underground and surface, not only at 
the site, but with reference to the site and the lake and the small stream running 
through the site, is inadequately covered; that the meteorology in the record is 
almost completely inadequate; that the community conditions surrounding the 
site are likewise inadequately covered with respect to downstream users and the 
upstream users of both ground and surface waters; and that the proximity of 
industrial water intakes, their number, their capacity, their function is likewise 
still missing. 

Dr. Wolman was asked whether or not he considered it feasible to proceed 
with the construction of a nuclear reactor before having satisfactory answers 
concerning environmental questions. He answered in the negative, as follows 
(R. 3349) : 

“Here I must confess I run counter to Commission policy in this respect. My 
own judgment would be against an expenditure of the general magnitude which 
has been mentioned for the PRDC construction—I refer particularly to building 
construction facilities and the like—when there is at least as of this date consider- 
able misgiving in my own mind as to whether it could be operated under the 
environmental conditions of the area.” 

He was then asked to comment on the policy involved in issuing a construction 
permit in view of the very limited information available on environmental con- 
ditions. His answer was as follows (R. 3341): 

“As an old administrator I would answer that of course with great simplicity. 
3ut then I would want to make certain reservations with respect to it. 

“My simple answer would be that I would not, after some 25 years of regula- 
tory experience, for two reasons: 

“One, that I would be quite averse to involving a corporate enterprise in the 
magnitude of expenditure if there was at least even a remote chance that I 
would not permit them to operate at a given time in the future. 

“The other is that I would have said under all conditions here illustrated that 
you might not operate there and therefore it would be unwise to put so much of 
your dollars into a construction enterprise.” 

Dr. Wolman was also asked to comment on the consequences of the Commis- 
sion’s having both regulatory and promotional functions with respect to the 
atomic-power program. He thereupon stated (R-3345) : 

“An individual or a group operating in the direction of moving as rapidly as 
possible toward the advance of a technology and the same individual and group 
then assessing and appraising its decision would to my mind not only find them- 
selves in a dilemma but would necessarily, I believe, end up in not doing complete 
justice perhaps to either of the functions. 

“My concern obviously would be that they would be more likely to do injustice 
to the health and safety of the community. That rests on the fact that I think 
it asks a great deal of an individual or a group to review its own technological 
situations with particular reference to the health and safety of the surrounding 
public. 

“This operation in this particular industry because of its history and its 
origin and its speed is perhaps peculiar in the operations in a country such as 
ours. 

“If I were confronted with it, I would want to dislodge from myself one or 
the other of those responsibilities.” [Emphasis added.] 

In the light of the testimony of Dr. Wolman, it is almost incomprehenisble 
that AEC apparently concluded that there are no objections to the Lagoona 
Beach site for the lication of the PRDC reactor. One is almost driven to the 
conclusion that AEC does not consider that it has any responsibilities with 
regard to the selection of a site for a privately owned atomic-power reactor. 

It thus appears that none of the five experts of the ACKS who testified in this 
case, namely, Dr. McCullough, Mr. Rogers, Dr. Brooks, Dr. Mills, and Dr. 
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Wolman, believes that there is, as require by sections 50.35 and 50.40 of AEC 
regulations for issuance of a construction permit, sufficient information at this 
time to provide reasonable assurance that a facility of the general type proposed 
can be constructed and operated at the Lagoona Beach site without undue risk 
to the health and safety of the public. 


CONCLUSION 


In the light of all the considerations briefly outlined above, we urge your 
committee to deny, in its entirety, the AEC request for an authorization for the 
PRDC reactor. 

Mr. Sica. I have considered the materials that I wanted to present 
to your committee under three headings. 

First, an examination of the contract between AEC and PRDC. 

Second, the questions of legality of the construction permit. 

And third, certain testimony that has been introdiseed in the hearing 
on the PRDC application. 

Now, as to the contract itself, I think the committee has already 
gone into the terms of that contract and has considered the fact that 
there are a number of provisions in it which, at least in our opinion, 
give PRDC the right to withdraw from it at any time. 

We think the record is quite clear that PRDC has not given any 
binding assurances that it will not withdraw from this agreement. 
So that while the AEC apparently, so long as it has the money, can 
carry out, or is obliged presumably to carry out, this agreement, 
PRDC is not obliged to go forward with the construction of the 
reactor. 

I have cited in my statement the various portions of the agreement 
which appear to us to render it defective, and therefore that no money 
should be appropriated by this committee, or authorized by this com- 
mittee, for carrying out that agreement. 

But there is one aspect of this, Mr. Chairman, which I think should 
be given serious consideration, over and above the specific terms of 
that agreement; namely, that the agreement was executed by AEC 
while it was considering the question of whether or not it should even 
permit the construction of a reactor. 

Now, the contract itself provides that— 

It is the intent of the parties that they will carry out this agreement in a 
spirit of partnership and friendly cooperation, with a maximum of effort and 
commonsense in achieving their objectives, as set forth in this contract. 

Now, it appears to us that, having committed itself, by this agree- 
ment, signed on March 26, 1957, to proceed as a partner with PRDC, 
it has precluded itself from rendering an independent judgment on 
the question of whether or not this construction permit should be 
continued. In other words, there is a conflict of interest here, and 
this committee ought to give serious consideration to whether or not 
a contract executed under those circumstances, ought to be given any 
support by virtue of an authorization for an appropriation. 

Mr. Ramey. Is not that kind of language more or less standard lan- 
guage, that AEC has in other research and development contracts 
also ? 

Mr. Sicau. But I want to point out that this is the first time that 
this kind of a contract was executed during the pendency of a chal- 
lenge to the issuance of a construction permit, and while that permit 
itself was being considered by the AEC to determine whether or not 
it should be continued. 
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Now, it would obviously be absurd, on the one hand, to approve, 
and to appropriate money for research on this reactor, while on the 
other hand AEC may still find the permit one that it cannot continue; 
so that the permit would have to be withdrawn, vacated. And I sub- 
mit that that would be an absurdity of the highest degree. 

In another respect you can say that this is a classical example of a 
conflict between the regulatory and the promotional aspects of AEC’s 
activities. 

On the one hand, it wants to,push ahead with research in order to 
get the facts, and on the other hand, it has to regulate the applicants, 
it has to regulate the industry. On the one hand it steps on the 
brake, and on the other hand it steps on the gas. That obviously 
puts the AEC frequently, or certainly in this case at any rate, in a 
very equivocal position. 

Represent: itive Hontrietp. Would you subscribe to the general 
principle that regulatory bodies should not be administrative bodies 
in the sense of having obligations to promote a certain line of en- 
deavor and at the same time to sit in judgment upon its own function 
of promotion ? 

Mr. Sicau. Yes. In principle I certainly accept that. 

Representative Honirievp. The staff has made a study of the fune- 
tions of the AEC to the end that these functions should not conflict 
inthe same body. This is not the only case. We are going into many 
fields, as the AEC moves into private industry, where regulatory judg- 
ment is needed independently of the promotional function of the 
AEC. 

Mr. Sieau. Yes. Now, in the light of that general principle, Mr. 
Chairman, in our view a contract executed under these circumstances 
is so contrary to public policy that it is null and void. 

This, I submit, makes this situation, insofar as this particular re- 
spect is concerned, parallel to the Dixon-Yates controversy. As in 
that case, vou have basically a conflict of interest which results in a 
contract which is contrary to public policy. 

Now, there is another question here. As Congressman Cannon 
pointed out persuasively in his speech to the House only a short time 
ago, the AEC does not have the right to proceed with ‘these projects 
without specific authorization: so that at the time that it executed 
this contract, it had no authority to do so, certainly in accordance 
with the argument that Congressman Cannon put up, which we think 
is highly persuasive. 

Now, it is a well established rule of law that persons dealing with 
the Government are charged with knowledge of the limitation of the 
statutory authority of the governmental agency, and if the contract 
is not author ized by the statute the contract is a nullity. We say that 
that is the situation in this case. 

This committee has recognized the problem raised by Congressman 
Cannon and has promoted the authorization legislation which has 
now been adopted by both Houses of Congress. 

Therefore, with these considerations I have just emphasized, along 
with other matters in my statement, we submit that this contract be- 
tween AEC and PRDC is a nullity and also contains provisions which 
are contrary to public policy, and, therefore, this committee ought 
to deny any authorization for carrying out the terms of that agree- 
ment. 
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Mr. Toit. Mr. Chairman, could I ask a question ? 

Mr. Sigal, do your objections go to the Government’s contribution 
to this proposed project, or to the safety of the project? 

Mr. Sicav. Well, at this point all I am considering is the contract 
itself, the contract between AEC and URDC, aside from questions of 
safety, aside from questions of financial responsibility. I will get to 
those other questions in just a moment. 

Mr. Touu. As to your remarks of safety—— 

Mr. Sica. I did not make any. 

Mr. Torx. Is it your position and Mr. Reuther’s position that this 
committee should serve as a board of appeal on technical questions of 
safety on all reactors to be constructed in the country 4 

Mr. Sica. We have not suggested that this committee act as a 
board of appeal on technical questions of safety. But this committee 
does now have the responsibility for determining whether money shall 
be authorized for these projects. 

Mr. Torx. That is right. 

Mr. Stearn. The question then is: What considerations will the com- 
mittee have before it in determining whether it should authorize these 
projects ¢ 

Now, one question, certainly, is the legality of the commitment which 
the Government has made. That is aside from the question of the 
wisdom of the project. We are now talking about the legality of the 
project. 

A second major consideration, of course, is the wisdom of the action 
undertaken by AEC. 

I would not say that on specific technical questions this committee 
should act as a court of appeals. But questions of public policy cer- 
tainly do fall within the principal function of this committee with 
respect to determining whether a given project should be authorized. 

With respect to public policy, it is a matter of concern to this com- 
mittee whether the Commission has violated the law with respect to 
compliance with its own regulations, 

We say, and this is discussed in my statement at some length, that 
the AEC violated its own rules in issuing this construction permit, by 
failing to make the necessary findings of fact which its regulations 
require at the time a construc tion permit is issued. 

Now, that is a matter of public policy which this committee should 
consider. 

Secondly, as a matter of public policy, the committee should consider 
whether or not the record is such—and the record I am talking about 
now is the evidence in this PRDC case—to establish what we have said, 
namely, that as of the present time, the applicant does not. conform to 
the regulations established by AEC and does not have the necessary 
financial qualifications, and the reactor that it proposes to build does 
not at the present time appear to be possible of construction without 
hazard to the public. 

Mr. Tort. Do the original regulations of the AEC provide a con- 
ditional construction permit, or are the words limited to a construc- 
tion permit ? 

Mr. Sicau. The regulations of the AEC refer to a provisional con- 
struction permit. They do say that, though the word “condition” 
does not.appear anywhere in their regulations. 
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Mr. Tout. I am talking about the original regulations, now, upon 
which they were supposed to grant the construction permit, not the 
construction permit that was gr ranted. 

Mr. Sieau. I am talking about that, yes. There is one section of 
their regulations which permits them to issue a provisional construc- 
tion permit, where there is not sufficient information at the time of the 
application. 

However—and if you have my statement there, I quote this provi- 
sion, on page 8 of my statement. I would like to read it. This, I 
think, is the heart of the regulations so far as the matter of safety is 
concerned. This is section 50.35 of their rules: 

Where, because of the nature of the proposed project, an applicant is not in 
a position to supply initially all of the technical information otherwise re- 
quired to complete the application, he shall indicate the reason, the items or 
kinds of information omitted and the approximate times when such data will 
be produced. If the Commission is satisfied that it has information sufficient 
to provide reasonable assurance that a facility of the general type proposed 
can be constructed and operated at the proposed location without undue risk to 
the health and safety of the public, and that the omitted information will be 
supplied, it may process the application and issue a construction permit on a 
provisional basis without the omitted information subject to its later produc- 
tion and an evaluation by the Commission that the final design provides reason- 
able assurance that the health and safety of the public will not be in danger. 

Representative Hoxirretp. Well now, as a layman, I would have 
to call your attention to the fact that it is under this provisional 
construction permit that they have exercised their judgment. And 
they have further assured this committee that before an operating 
license will be permitted, that missing data will have to be supplied. 

Mr. Sieau. Mr. Chairman, I respectfully disagree with you on your 
interpretation of this section. 

Representative Hotirreip. I am talking of their interpretation. 

Mr. Staau. Oh. Lamsorry. I thought it was yours. 

This provision provides that when they issue this provisional per- 
mit, as of that time, not later, not when the operation is about to begin, 
but at the time the permit itself for construction is issued, they must 
be satisfied; that is, the Commission must be satisfied, that it has 
information sufficient to provide reasonable assurance that a facility 
of the general type proposed can be constructed and operated without 
undue hazard. That is, at the time of the issuance of the permit, 
they must make that finding, and they have not done so. And not 
only did they not make that finding on August 4, 1956, when they 
issued this permit, but they cannot make it now. E very one of the 
expert witnesses—and I say every one of the expert witnesses, other 
than those that are on the payroll of PRDC—have testified under 
oath in this current proceeding that there is not sufficient informa- 
tion now to give assurance that such a reactor can be built without 
undue hazard, every one of them. And it is not only Dr. McCullough, 
the chairman of the Advisory Safeguards Committee, but Mr. Rogers, 
Dr. Brooks, Dr. Mills. Those include the nuclear experts. In addi- 
tion to those, Dr. Wolman, who testified on site considerations. 

Now, each one of those said that there is not sufficient information 
now—remember, 1 year after that permit was issued—to say there is 
reasonable assurance that the reactor can be built safely. 

They did differ with respect to their optimism as to when the infor- 
mation would be available. Some were relatively optimistic, and 
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others were relatively pessimistic. No one was willing to say just 
when the information would be available. No one was willing to be 
pinned down to saying it will be available in 1960 or at the end of 
1959, when they are ahedaied to complete the construction. So that 
that ‘being the case now, remember that the entire PRDC case is in, 
with the exception of what rebuttal testimony they may offer. But 
the entire direct case of PRDC has been put in. And after all that 
testimony was in, these experts testified on the basis of their knowledge 
of the record, as well, of course, as on the basis of their knowledge of 
the technical problems involved. 

In the light of these facts, it cannot be said that such assurance 
of safety can be given at this time. And we say that as a matter of 
public policy, this committee ought not to put its blessing on this 
kind of conduct of the AEC, namely, to permit the continuance of 
this construction permit in the light of the fact that their own regu- 
lations have been ignored. 

Now, I would like to just make one more point—I am approaching 
the time limit you have suggested—and that is with respect to site 
matters. 

It has generally been urged that, after all, there is no danger in 
construction; all the danger will come when the operating period 
arrives, if it comes at all. 

What is overlooked by those who make such statements is that the 
site, the place, for the construction of this reactor has been fixed 
without condition, without qualification. In the construction permit, 
nothing is said about any questions concerning the safety of the site 
for this kind of reactor. In the report that this committee printed, 
showing the staff study, the AEC staff study, made prior to or at the 
time the permit was issued, they gave no consideration to the site 
problem. The whole approach appears to be that the choice of site 
is a matter for the applicant, which the AKC has no responsibility for. 

Now, I would like to quote, if I may, for just a minute or so the 
testimony of Dr. Wolman. Dr. Wolman is professor of engineering 
at Johns Hopkins University, and one of the outstanding experts in 
this country on the subject involved. Now, Dr. W olman took very 
vigorous issue with the conduct of the AEC jin this case with respect 
to the choice of the site. 

On page 19 of my statement, I quote some statements made by Dr. 
Wolman in the testimony. I asked him whether or not he considered 
it feasible to proceed with — construction of a nuclear reactor— 
remember: construction of a nuclear reactor—before having satis- 
factory answers concerning environmental questions. 

This was his answer at page 3349 of the transcript : 





Here I must confess I run counter to Commission policy in this respect. My 
own judgment would be against an expenditure of the general magnitude which 
has been mentioned for the PRDC construction—I refer particularly to building 
construction facilities and the like—when there is at least as of this date con- 
siderable misgiving in my own mind as to whether it could be operated under 
the environmental conditions of the area. 


Now, these environmental conditions, Mr. Chairman, cannot be 
changed by an act of man, at least as of the present time. We have 
not been able to as yet control the atmosphere. So this is something 
which we cannot control by anything which we do later. We can 
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find out more about it. Wecan study it more. But we cannot change 
it. 

Now, the AEC has said, “It is O. K. for you to go ahead and build 
this reactor at this place, although the AEC does not have even the 
basic information as to the environmental conditions at this site.” 
And that is what Dr. Wolman said. He said the geological infor- 
mation, the meterological information, the hydrological information, 
are inadequate. The se seismological infor mation, I gather, i is adequate. 
I think they are relatively sure they won’t have any serious earth- 
quakes at this place. But, on the basic points, they don’t have ade- 
quate information at this time. And Dr. Wolman says under these 
conditions he certainly would not have issued a construction permit, 
until the essential environmental facts were before the Commission. 

I am through, Mr. Chairman. 

Representative Hoxtrretp. Thank you very much. You have made 
a very strong statement, Mr. Sigal; and you have made a valuable 
contribution to our he earings, Mr. Reuther. It has been a privilege 
to have you before us. We regret we have a little pipondl over in the 
Joint Committee on Atomic Energy right away, and we are voting 
on some legislation in executive session. 

Mr. Revtruer. Mr. Chairman, could we be indulged for 30 seconds ? 

Mr. Leo Goodman, who is a UAW staff member, has less than one 
page, which I think relates itself to the question this gentleman here 
asked. Then we will conclude. 

Representative Hotirretp. Proceed, Mr. Goodman. 


STATEMENT OF LEO GOODMAN, STAFF MEMBER, UAW-CIO 


Mr. GoopmMan. In regard to the question of the function of this 
committee in reviewing the decisions of the AEC, I think it is im- 
portant that the record show that the largest single capital invest- 
ment being made in this project is being made by ‘the United States 
Government. 

Under appendix A to the construction permit schedule, the AKC 
has tabulated the estimated schedule of transfer of special nucleat 
material from the United States Atomic Energy Commission to the 
PRDC from 1958 through 1980. The total for this 23- year license 
period comes to 38,805 or an average of 1,691 per year with a high of 
3,032 kilograms in 1963 and a low of zero in 1959. At $16 a gram, 
this amounts to an aver age investment by the United States Govern- 
ment of $27,056,000 in the PRDC project. 

And this is the fundamental heart of this project. Without the 
special nuclear material, this whole project would not proceed. 

The contract between AEC and PRDC waives all charges for this 
capital investment for the first 5 years. This provision of the con- 
tract thereby gives the subsidy to the company of over $8 million, 
based on 6 percent rate on the average investment in the special 
nuclear material over the permit period. 

If, instead, one were to calculate the capital investment for those 
years with the highest allocation of special nuclear material to PRDC, 
one would find a peak of neue capital investment for the PRDC 
reactor of $48,500,000 for the years 1963 and 1965. 

The value of the waiver ‘of the fuel charge for that year alone 
comes to approximately $3 million. 
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I cannot understand Mr. Acker’s testimony here the other day to 
the effect that the total value of the waiver of the fuel charges for 
both the construction and operating periods amounted to only $3,702,- 
000, in the face of the fact that the AEC itself had estimated that 
the value of the waiver of the fuel charges is $7,845,000. 

I think a careful check by this committee will prove Mr. Acker to be 
substantially in error. 

Mr. Tow. I just want to thank Mr. Goodman. In my opinion his 
statement, taking about 2 minutes, was relevant to the subject of the 
hearings. 


SUPPLEMENTAL STATEMENT CONCERNING THE TESTIMONY OF WALTER REUTHER AND 
BENJAMIN SIGAL, SUBMITTED TO SUBCOMMITTEE ON LEGISLATION OF JOINT 
COMMITTEE ON ATOMIC ENERGY, BY Mr. Ropert W. HARTWELL, ASSISTANT 
GENERAL MANAGER OF POWER REACTOR DEVELOPMENT Co. 


INTRODUCTION 


Power Reactor Development Co. (PRDC) is grateful for the subcommittee’s 
permission to file a supplementary statement concerning the testimony which 
Mr. Reuther and Mr. Sigal gave to the subcommittee on June 27. In our 
previous testimony we abstained, as did the Atomic Energy Commission, 
from presenting arguments regarding the issues presently being litigated in 
the construction permit proceeding which is before the AEC. We did this 
because we thought it was inappropriate to indulge in characterizations of 
evidence pending for judicial determination. Moreover, we did not and do not 
feel that it is either wise or practical for this committee to attempt to review 
the complex issues of fact and law involved. in the legal proceeding when the 
AEC and the courts have as yet rendered no verdict. Nevertheless, because Mr. 
Reuther and Mr. Sigal have taken bits and pieces from a record already some 
4,000 pages long and have given their view of the nature of the issues, we feel 
compelled to explain what PRDC considers to be the nature of the questions 
pending in the construction permit proceeding and to put in proper perspective 
the testimony from that proceeding which has been cited to the subcommittee. 


THE NATURE OF A PROVISIONAL CONSTRUCTION PERMIT 


At the outset it is important to distinguish, in terms of licensing require- 
ments, between the construction and operation of this or any other reactor. The 
pending proceeding involves only the provisional construction permit issued to 
PRDC and not a license to operate the reactor. The witnesses in the proceed- 
ing agree, and Mr. Sigal has conceded (tr. 148-49),* that the mere construction 
of the reactor—which is all that can be undertaken under a construction per- 
mit—presents no hazard whatsoever to public health and safety. Furthermore, 
everyone agrees and the regulations explicitly provide that, even if a reactor 
is built pursuant to a construction permit, it cannot be operated until an operat- 
ing license is issued by the AEC. Under the regulations, the Commission can- 
not issue an operating license until there is an evaluation by the Commission 
that the final design provides reasonable assurance that the health and safety 
of the public will not be endangered (AEC regs., sec. 50.35). General Fields 
told the subcommittee on June 13 that the AEC would not and could not issue an 
operating license to PRDC or anybody elise until there was adequate assurance 
of safety (committee transcript, June 18,1957, pp. 251, 265). The construction 
permit issued is provisional, and expressly recognizes the need for the sub- 
mission of additional information after further research and experimentation, 
and for a final safety evaluation prior to operation. And PRDC has stated 
unequivocally in this and other records that it will not even ask for an operat- 
ing license unless it can demonstrate safety to the satisfaction of both its experts 
and those of the AEC. 

Yet Messrs. Reuther and Sigal maintain that it is essential that the authoriza- 
tion concerning PRDC be denied because to do otherwise would endanger the 


1 Transcript references herein are to the transcript of proceedings in AEC docket F-—16, 
In the Matter of Power Reactor Development Company. 
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lives of “millions” of people. In view of the admitted lack of hazard during 
construction of the reactor, this must mean that these gentlemen think that a 
provisional construction permit somehow will automatically lead to the issuance 
of an operating license. In short, they are saying that General Fields misled 
the subcommittee and that the AEC bas no intention of evaluating the hazard 
potential of the final design when considering whether to issue an operating 
license. They are also saying that neither the AEC nor the Federal courts—to 
which, under the law, any AEC licensing decision may be appealed—can be 
trusted to exert cautious and impartial judgment on the question of safety. 
These premises silently assumed, Messrs. Reuther and Sigal have asked the sub- 
committee to sit in judgment on the uncompleted record of the construction 
permit proceeding which already covers almost 4,000 pages of testimony and 
exhibits. 

We believe the wrongness of these premises implicit in the Reuther-Sigal state- 
ment is self-evident. Moreover, Mr. Reuther’s statement that once a construction 
permit is granted the applicant no longer has the burden of proving safety is 
utterly without basis in the law or in any testimony we know of. PRDC flatly 
states that it must and will meet the burden of affirmatively proving that its 
reactor as finally constructed can be safely operated before an operating license 
‘an be issued to it. Therefore, unless the subcommittee is willing to substitute 
its judgment for that of the AEC and the courts before those bodies have even 
rendered a decision, it appears to us that the AEC regulations requiring a final 
hazards review, when considered in the light of the provisional nature of the 
construction permit and the assurances of General Fields and PRDC, should as 
a practical matter dispose of the safety issue insofar as it concerns the question 
of authorization now before the subcommittee. 


EXPERT OPINION ON AVAILABLE SAFETY INFORMATION 


Messrs. Reuther and Sigal obviously want the subcommittee and the Congress 
to sit as a court of appeal and to do so before all the facts are in. Even if the 
subcommittee should take on this function, its only contribution from Mr. 
Reuther on the safety question is his flat statement that the license proceeding 
has “proven” lack of safety (Reuther statement, p. 6; committee transcript, 
June 27, 1957, p. 862). This assertion is purportedly based on a dribble of care- 
fully selected excerpts torn out of their voluminous context. In fact, his state- 
ment is substantiated neither by these selected excerpts nor by any other testi- 
mony in the record of the construction permit proceeding. Nor is it in any way 
supported by the letter of the Advisory Committee on Reactor Safeguards 
(ACRS) of June 6, 1956, for that letter begins its whole discussion by the state- 
ment that “there are no facts or calculations available to the committee that 
clearly indicate that the proposed reactor is not safe for this site * * *.” There 
has not been produced a scintilla of testimony that the proposed PRDC reactor 
is unstable or unsafe. 

It is of course true that the scientists who have testified in the contruction 
permit proceeding have differed as to the sufficiency of the information presently 
available with respect to safety of operation of the PRDC reactor. This disagree- 
ment has not been between those experts who are on PRDC’s payroll and those 
who are not. Nobody questions, for example, the independence of Dr. Norman 
Hilberry, Director of the Argonne National Laboratory. He testified: 

“Finally, I am of the opinion that, on the basis of present knowledge and 
theoretical physics, a fast breeder reactor of the general type proposed by PRDC 
can be constructed in such a way that it will be safe for operation in a populated 
area. Iam further of the opinion that, prior to the time the PRDC reactor is to 
be started up, additional information and operating experience with other re- 
actors of the general type will provide adequate confirmation of this opinion” 
(direct testimony, p. 51). 

Moreover, although Dr. Hans Bethe is a consultant to Atomic Power Develo; 
ment Associates (APDA), we cannot believe that Mr. Sigal intended to imply that 
the judgment of this man, universally recognized as one of our preeminent nuclear 
physicists, was prejudiced by his relationship to the company. Actually, that 
consultant relationship has brought Dr. Bethe into closer and more continuous 
contact with the PRDC design than any other leading physicist and so should 
entitle his opinion to great weight. He testified on cross-examination by Mr 
Sigal: 

“Q. Is it not true that at the present time there is not sufficient information 
to give assurance that the PRDC reactor can be operated at Lagoona Beach 
without public hazard?” 
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“A. I disagree with the opinion * * *. In my opinion there is now sufficient 
information. However, certain further information is in the process of being 
collected, and when all this information is collected I think there will be every 
reasonable assurance” (tr. 946-47). 

Dr. Bethe also stated in his direct testimony (p. 60) : 

“By the application of theoretical physics to what we now know, it is my 
opinion that a fast-breeder reactor of the general type proposed by PRDC can be 
constructed and operated in a populated community without undue risk to the 
public, and that it can be demonstrated, when such reactor has been built, that 
its operation is safe.” 

Similar testimony was also given by Mr. W. J. McCarthy, head of the nuclear 
engineering section of APDA, and by Mr. A. Amorosi, technical director of 
APDA, both highly qualified engineers with extensive experience in this field 
(tr, 2227; Amorosi direct testimony, p. 40). 

Dr. Harvey Brooks, Harvard professor and member of the ACRS, likewise 
testified that he personally believes there is now reasonable assurance that fast 
reactors are not inherently hazardous (tr. 3187). He also clarified the state- 
ments in the Reactor Safeguards Committee letter of June 6, 1956, that there 
was not sufficient information to give assurance that the PRDC reactor could 
be operated at its proposed site. While Dr. Brooks stated that he still agreed 
with that conclusion today, he made it clear that he considered that it meant 
merely that there is not sufficient information already in hand to permit opera- 
tion at full power of the PRDC reactor if it were completed and ready to run at 
the present time (tr. 3185). Similarly, Dr. Mark Mills of the Reactor Safe- 
guards Committee testified that, in agreeing with this paragraph of the letter of 
June 6, 1956, he construed it to mean that there is as yet inadequate information 
to permit actual operation of the PRDC reactor if it were ready to be started 
up today (tr. 3271-8272). 

In short, the ACRS letter did not state, and its members who have testified do 
not now state, that the PRDC reactor is unsafe or that it will not be possible 
to show it to be safe prior to the time it is scheduled to go into operation. 
Rather, the conclusions of the letter, and the testimony to the effect that some 
of these conclusions are still valid, are merely that the existing data available 
today is not sufficient to support the kind of definitive demonstration of safety 
which is necessary before operation at power can be permitted. 

PRDC has always recognized the need for the accumulation of substantial 
additional theoretical and experimental data before this reactor can be put into 
operation. This is the purpose of the extensive research program now in prog- 
ress, a program which accords with and extends beyond the program suggested 
in the ACRS letter of June 1956. In fact, as.will be indicated below, all the 
nuclear experts, whether members of the ACRS or consultants to PRDC, believe 
that this research program will in all probability show the PRDC reactor to be 
safe for operation at its proposed site. In other words, it is the opinion of those 
most technically qualified in this field that by the time the construction of the 
PRDC reactor has been completed, it will be possible to demonstrate definitively 
that it can be safely operated. This is the important question—not the theoreti- 
cal question of whether, if this reactor were in fact completed today instead of 
more than 2 years from now, we presently have the kind of definitive assurance 
we need in order to place it in operation. 


EXPERT OPINION THAT RESEARCH PROGRAM WILL VERIFY SAFETY 


Much more important than the nuclear experts’ disagreement over the status 
of fast reactor technology as of this particular moment is their unanimous agree- 
ment that the research program being conducted by PRDC and the AKC, with 
a few suggested modifications and additions which we shall in fact adopt, will 
in all probability demonstrate the safety of the PRDC reactor. While Messrs. 
Sigal and Reuther make much of the fact that Dr. McCullough, chairman of the 
ACRS, testified that today’s available information is insufficient to demonstrate 
safety, and of his statement that it is not certain that the necessary assurances 
will be obtained as planned, they ignore his companion testimony that the 
experimental program described in the record of the construction permit pro- 
ceeding— 

“* * * is going in the right direction to establish the necessary information on 
the operation of the reactor at the proposed site * * * If this experimental pro- 
gram is carried out in sufficient detail, I think it is very probable that the neces- 
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sary information will be obtained. I think in a program of this magnitude one 
cannot be certain of the outcome” (tr. 3007). [Italic supplied.] 

Dr. Harvey Brooks (tr. 3189) and Dr. Mark Mills, both highly qualified nuclear 
physicists independent of PRDC and both members of the ACRS, expressed the 
same opinions. Dr. Mills could hardly have been more explicit: 

“* * * T believe the further work must be done, but in my opinion if the work 
is.done, it will show, one, that we understand [fast reactors], and two, that the 
machine [PRDC] is safe” (tr. 3245). 

Dr. D. A. Rogers, also a member of the Safeguards Committee, similarly 
testified that the PRDC project “is a safe commercial venture, that the work and 
development necessary to carry it on could be satisfactorily carried out” (tr. 
2983). 

Dr. Hans Bethe’s testimony on this was also clear: 

“On the basis of what we already know as a result of experimentation and 
research, operating experience with reactors, and theoretical calculations, it is 
my further opinion that such additional information will in fact show, with 
very high probability, that a reactor constructed in accordance with the pres- 
ent PRDC design can be safely operated. Even if the planned investigations 
should not demonstrate safety on the basis of the present design, they will at 
least substantially eliminate areas of uncertainty and point the way to changes 
in-particular features of the design so as to assure safety. The design of the 
PRDC reactor is sufficiently flexible to accommodate such changes” (direct testi- 
mony, pp. 60-61). 

Similarly, Dr. Norman Hilberry, Director of Argonne National Laboratory, was 
quite emphatic on this point: 

“Personally I have the feeling that there is enough information now to give 
such assurance. I think that the additional information that we will get in 
the next 2 years, let us say, will not only increase the assurance, but will 
give experimental confirmation of this assurance” (tr. 1589-1590). 

The difference drawn by Dr. McCullough and others between probability and 
certainty that the research program underway and proposed will verify safety 
of the PRDC reactor design defines the financial risk—and it is only a financial 
risk—which PRDC and its associated companies are taking in proceeding with 
its construction simultaneously with its research and development program. The 
fact that all the nuclear experts who have testified have felt that the safety of 
the reactor will probably be demonstrated by the proposed research program 
has corroborated the opinion of PRDC’s own consultants that the financial risk 
it is taking is minimal. Furthermore, as Dr. Bethe explained in the quotation 
given above, even this risk is not that the reactor can never be used at all, but 
rather that delays or design changes might conceivably be required. In PRDC’s 
judgment, the several years which seem likely to be saved by telescoping con- 
struction and the experimentation necessary to provide verification of safety 
make this financial risk clearly worth taking. Since the only expenditure to be 
made by the Commission on this project is for research and experimental work 
in its own laboratories, most of which work will be needed in any event for the 
development of any large fast breeder reactor, the AEC is not in any substan- 
tial degree being asked to share even this financial risk. 

Ineidentally, PRDC believes that, apart from other evidence, this showing that 
the pending research program will resolve any present technical uncertainties 
is itself sufficient to meet both the letter and the spirit of the AEC regulations. 
Neither the Safeguards Committee letter of June 6, 1956, nor the testimony of 
any nuclear experts submitted since that time has recommended that construc- 
tion be not commenced or be halted. Section 50.35 of the AEC regulations pro- 
vides for issuance of a construction permit on a provisional basis where an 
applicant “is not in a position to supply initially all of the technical informa- 
tion,” on a showing that there is information sufficient to provide “reasonable 
assurance that a facility of the general type proposed can be constructed and 
operated at the proposed location without undue risk to the health and safety 
of the public.” If, as Mr. Sigal seems to contend, this regulation required the 
same kind of definitive showing of safety prior to receipt of a provisional con- 
struction permit that is required to obtain an operating license, the whole pur- 
pose of permitting construction permits to be issued on a provisional basis where 
full information is not initially obtainable would be frustrated. 

This is one of the issues presented in the pending construction permit pro- 
eeeding on which no decision has yet been rendered. It obviously is a matter 
which should be left for decision by the Commission and the courts, as provided 
by the statute and regulations, and should not be prejudged by this committee 
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on the basis ef an incomplete record and without the benefit of full argument 
and briefs by counsel. 


NECESSITY FOR PROTOTYPE 


Mr. Reuther has asked that authorization of any Federal funds in connection 
with the PRDC reactor be denied “until it has been tested and proven safe 
somewhere away from population centers. The danger is real; the potential 
danger is extensive.” (Reuther statement, p. 7.) The implication of these 
statements certainly is that the only way the PRDC reactor could be proven 
safe is by having it first constructed and operated at some remote site. Mr. 
Reuther does not purport to be a technical expert on this question, and he 
referred to no technical evidence on it. 

In fact, neither the Reactor Safeguards Committee letter of June 1956, nor 
any nuclear expert who has testified in the construction permit proceeding has 
said that the construction and operation of a prototype in a remote location 
is necessary from the standpoint of public safety before the PRDC reactor can 
be operated. The ACRS letter recommended the operation of a true prototype 
of the PRDC reactor only if a demonstration could not otherwise be made that 
breach of the containment building by a meltdown accident was impossible. 
The research and development program now underway is designed to make 
just such a demonstration. Neither Dr. Harvey Brooks of the Reactor Safe- 
guards Committee nor Dr. Hans Bethe favored construction of a prototype. Dr. 
Bethe said that he did not think the operation of a prototype “would give us 
any added knowledge on the safety of the reactor” (transcript 973). Similarly, 
when asked by Mr. Sigal on cross-examination whether it would not be desirable 
from the point of view of public safety first to operate a prototype identical with 
or very similar to the PRDC design, Dr. Harvey Brooks of the ACRS answered 
as follows: 

“A. From the standpoint of public safety, no. 

“Q. Why not? 

“A. Because the operation of a prototype would not resolve any of the major 
issues which are involved in the safety of such a reactor. The only thing that 
would be gained’ by the operation of the prototype would be additional assur- 
ance that there was not some factor that had been overlooked” (transcript 3200 
and 3201). 

While some other witnesses indicated that in their opinion operation of a 
prototype might be desirable, none, including Dr. McCullough, would say that 
they considered it essential. Dr. D. A. Rogers of the ACRS, for example, 
stated that in view of the research and development program underway he 
thought “an additional pilot plant unit is not required” (transcript 2975). 

Furthermore, the argument by Mr. Reuther that the PRDC reactor is a jump 
from a 1,000-kilowatt heat reactor to a 300,000-kilowatt heat reactor ignores 
the fact that at least a full year before the PRDC reactor is ready for operation 
the British will have 60,000 kilowatts of heat fast-breeder reactor of this 
general type in operation at their large research and experimental station at 
Dounreay, Scotland, and that it appears likely that the construction and at 
least the initial test operation of the AEC’s proposed EBR-II, another fast- 
breeder reactor of 62.500 kilowatts of heat, wili also have taken place. Ina 
broad sense, each of these is a prototype or pilot plant for the PRDC reactor, as 
Dr. Hilberry has explained (transcript 1478, 1534). 

Again, Dr. Brooks emphasized that he would not advise converting EBR-II 
into a more exact prototype of the PRDDC reactor because he does not believe 
that carbon copies educate in terms of safety. As Dr. Brooks put it: 

“* * * one might say that the PRDC reactor is designed to test the operating 
power-producing features of a power breeder system, whereas the EBR-II pro- 
gram is designed essentially to demonstrate the whole fuel cycle, including the 
reprocessing. I think both of these aspects are essential to any rational power 
breeder program, and therefore there would be a serious gap in the program if 
the EBR-II reactor were oriented more in the direction of a prototype for 
PRDC” (transcript 3194). 

SITE 


In his testimony Mr. Sigal made much of the fact that Dr. Abel Wolman, also 
a member of the Safeguards Committee, testified that there has not yet been 
submitted all the meteorological, hydrological and similar technical informa- 
tion about the site which is necessary for a final and definitive evaluation. Mr. 
Sigal’s argument in effect is that the site has been definitely chosen, and that 
if additional information should be unfavorable it will be impossible to do 
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anything about it. Again, Mr. Sigal has conveniently overlooked some of the 
most important parts of Dr. Wolman’s testimony. 

While stating that the data in hand is not sufficient for final evaluation and 
that additional data is needed, Dr. Wolman also makes clear that, assuming the 
reactor is established to be safe and reliable and that no credible accident could 
release fission products into the atmusphere, he considered that “ the proposed 
site would be satisfactory from the point of view of its accident potentiality” 
(direct testimony, p. 14). He also said that, assuming adoption of adequate 
procedures, in his opinion surrounding populations and properties would prob- 
ably not be endangered by normal operation (direct testimony, p. 19). On cross- 
examination he added that he believed that, even if the additional meteorological 
information turns out quite unfavorably, there are means which can be taken 
to provide for this contingency, and that the other additional information needed 
is not likely to indicate the existence of any new problems or conditions affect- 
ing environmental safety which cannot be adequately provided for (transcript 
3359-3360 ) . 

Of course, all the technical data about the site and its vicinity which must be 
in hand for final evaluation for purposes of an operating license has not yet 
been compiled. PRDC has never contended that the gathering of such data 
is complete because, in the very words of AEC Regulation 50.35, PRDC “is not 
in a position to supply initially all the technical information.” Water and cur- 
rent studies, meteorological information and the like can be reliable only if they 
have a sound statistical basis, and, for this, time is required. Much of this data 
is in the process of being collected; other data can only be had after meteoro- 
logical and other observations have been continued for a substantial period. 
This data must and will be complete, of course, before PRDC starts operation of 
its plant. 

FINANCES 


Mr. Sigal and Mr. Reuther have also attacked PRDC’s financial responsibility. 
PRDC’s estimates of its costs and the arrangements it has made for financing 
them were outlined by Mr, Acker to the subcommittee on June 25, 1957, and 
need not be repeated in detail here. As there indicated, PRDC has firm com- 
mitments more than sufficient to cover its presently estimated construction and 
research costs. Indeed, it appears to be the only company out of the nine which 
are presently proceeding under the Power Reactor Demonstration Program 
which has made detailed and extensive cost analyses and has obtained firm 
financing to cover the costs indicated by such analyses. As Mr. Acker indicated, 
it is of course possible that Mr. H. Monroe Radley, an AEC engineer on whose 
testimony Mr. Sigal laid so much stress, may turn out to have been correct in 
saying that there will be some overrun in PRDC’s current cost estimates. De- 
spite Mr. Sigal’s attempt to extrapolate from Mr. Radley’s testimony a _ po- 
tential deficit of $15 million, it remains true that all Mr. Radley said was that 
in his opinion PRDC cost estimates might be “several million dollars too low, 
by which he said he meant “more than two, but not many” (transcript 3303). 

Quite frankly, PRDC thinks that, when a group of companies has already 
spent or obtained firm commitments for the expenditure of over $60 million for 
research, design and construction of a nuclear powerplant and has actually 
started erection, it is an argument born of desperation to say that the com- 
panies will not or cannot raise several more million dollars should that prove 
to be necessary. In fact, as Mr, Acker stated in his testimony before this sub- 
committee, the PRDC executive committee has already authorized a call on 
the utility member companies for additional contributions commitments of 
$3,908,000, and I am confident that these commitments will be promptly made. 
It is equally unrealistic to say that the companies in such a situation would 
arbitrarily abandon the project even if they were legally entitled to do so, 
which they are not, under the contract between PRDC and the AEC. PRDC 
interprets its contract with the AEC as unconditionally obligating it not to 
abandon the project, and as permitting termination by the company only if it 
is unable to obtain required licenses from regulatory authorities or the required 
liability insurance. Mr. Acker has already gone on record (committee tran- 
script, June 25, 1957, pp. 598-600) on behalf of PRDC management as repudiat- 
ing the strained interpretation put on this termination clause by Mr. Sigal 
(Sigal statement, p. 3). 

I should like to say an additional word about the estimate which Mr. Acker 
gave of the total value to PRDC of the AEC’s waiver of use charges for special 
nuclear material, which comes to $3,702,600. This is calculated on the basis 
of the number of kilograms of special nuclear material which PRDC will re- 
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quire during the years 1958 through 1964, on the basis of its present projected 
construction, test and operations schedule. Because of revisions which have 
been made since its original appiication, PRDC will require substantially less 
special nuclear material in this period than was originally requested and tenta- 
tively allocated in the appendix to its provisional construction permit. These 
changes, together with the fact that the AEC calculated its estimate of the 
value of the use charge waiver on the erroneous assumption that it would extend 
through the year 1965 instead of only through 1964 on PRDC’s projected sched- 
ule, explain why the AEC’s preliminary estimate was so much higher than that 
submitted by Mr. Acker. From and after the end of the waiver period, of 
course, PRDC will pay the full established 4 percent use charge for all special 
nuclear material loaned to it. 


LEGALITY OF AEC-PRDO CONTRACT 


PRDC believes that the charges made by Mr. Sigal that its contract of 
March 26, 1957, is illegal because not authorized by applicable statutory pro- 
visions and because of an alleged “conflict of interest” within the Commission 
itself, are without legal or factual foundation. It is hard to see how these 
same objections are not equally applicable to almost any other contract exe- 
cuted or to be executed by the Commission under its power demonstration reactor 
program. The attack, therefore, is really on the Commission and its program, 
rather than on PRDC, and we are confident that the subcommittee will give the 
Commission a full opportunity to deal with it. We are also confident that the 
Commission will show the charges made to be completely groundless. 


CONCLUSION 


PRDC believes that Mr. Reuther and Mr. Sigal have made a bald attempt to 
appeal to the subcommittee the tremendously complicated and varied issues of 
fact and law presented in the construction permit proceeding, before this pro- 
ceeding has even been completed. To encourage the parties in a formal AEC 
proceeding to try their case not only judicially but also at the same time before 
Congress is not only in derogation of the administrative and judicial processes 
provided by law but will in our judgment go far toward destroying efficient and 
speedy administration of the development of civilian atomic power. And this 
is true whether or not the particular reactor happens to be owned and con- 
structed by private industry, by a local public authority, or by the Federal Gov- 
ernment. 

In this statement I have attempted to outline in a very summary way some of 
the technical evidence which bears on the questions raised by Messrs. Reuther 
and Sigal, not for purposes of asking this Committee to reach a decision on 
these q estions but solely to put them in their proper perspective and to show that 
the matter is not nearly so simple as it has been made to appear. 

PRDC believes that nothing adduced in the uncompleted construction per- 
mit proceeding, and nothing advanced by Mr. Reuther, Mr. Sigal or Mr. Good- 
man calls for denial of authorization of the relatively small appropriation re- 
quested by the Commission to enable it to carry out its contractual obligation 
to PRDC to perform certain research and development work needed for this 
project. 


Representative Hovtrretp. The committee stands adjourned. 
(Whereupon, at 3:40 p. m., the hearing was adjourned, subject to 
the call of the Chair.) 
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APPENDIX 


REACTOR DEVELOPMENT PROGRAM 
OVERALL REACTOR DEVELOPMENT PROGRAM FOR FiscaL YEAR 1958 


The 1958 budget estimate for the reactor development program provides for the 
continued develojment of economically feasible nuclear powerplants for civilian 
power and commercial sh'p application, the development of reactors and reactor 
systems to meet a wide range of military requirements, a program to increase the 
knowledge on reactor systems and technology and to evaluate advanced reactor 
concepts, and the operation of the NRTS in Idaho including its technical facili- 
ties. The estimate would not provide for a total of $353.7 million in operating 
costs and $88 million in construction obligations in 1958 for these purposes. 

For the civilian power program, the budget would now provide $82.5 million in 
costs for research and development work for the Government’s program to be 
carried on largely in Commission laboratories on 9 specific reactor concepts, 
und $13.7 million in costs for research and development participation in a pro- 
gram of cooperative arrangements. The construction budget includes $22.5 mil- 
lion for construction of Commission research and development facilities, for 
facilities for housing reactor e~ periments, and for construction of Commission 
experimental reactors. In addition, the construction budget includes $10 million 
for a fuel technology center at Argonne and $9 million for a power reactor to be 
constrreted in Puerto Rico under arrangements with the Puerto Rico Water 
Resources Authority. 

Another major portion of the reactor development program is the development 
of military reactors for the Navy, Air Force, and Army. A total of $180.6 million 
is being requested in operating costs for developing nuclear powerplants for 
ship propulsion, for propulsion of manned aircraft, missiles, and satellite ve- 
hicles, and for packaged power reactors for remote military installations. In 
order to provide adequate facilities for this development work, we are requesting 
$22.3 million in construction funds for the various military reactor projects. 

In addition to the above-mentioned requirements for civilian power, we are 
working on other civilian applications of nuclear power, principally the pro- 
pulsion of merchant ships and the control of thermonuclear energy for civilian 
power purposes known as Project Sherwood. Our budget includes $3.3 million 
and 821.7 million, respectively, in operating costs for these purposes, and $5 
million in construction funds for Project Sherwood. 

In addition to our efforts on specific reactor concepts and systems, we are 
devoting considerable attention to increasing our knowledge on reactor tech- 
nology, fuel separation systems, evaluation of advanced reactor concepts, work 
on reactor safety, and operation of the test reactor complex at Idaho. We are 
requesting $31.1 million in operating costs and $14.2 million in construction funds 
for these purposes. 

In support of our research and development effort on these various programs, 
it is necessary to provide adequate laboratory, test, shop, and other equipment, 
and to make continuing minor modifications and additions to existing plant. 

We estimate $17.5 million in operating costs and $5 million in construction 
funds for these purposes. 

Operating costs for the reactor development program in 1958 are $72 million 
higher than 1957 to conduct an increasing level of research and development 
on various reactor concepts and systems. The major portion of this increase 
is for civilian power reactors. Our construction budget includes what we con- 
sider to be the minimum projects required for conduct of our research and 
development activities. 

The authorization bill would now provide for the reactor development program 
$108,990,000 in new authorizations and $14,250,000 for a revision in a previously 
authorized project to provide for Government facilities. In addition, there 
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would be for authorization the amount of $124 million for use in a program 
costing $147 million for cooperative arrangements. 


THE DEVELOPMENT OF ECONOMIC NUCLEAR POWER 


The objective of the overall power reactor development program can be simply 
stated as “the achievement of economically competitive nuclear power in the 
United States.” However, the scope and nature of the Commission’s program 
and the scope and need for a cooperative program depend upon the complex 
nature of such a development program and the facts with respect to the ultimate 
commercial utilization of nuclear power. 

In the first place, it is obvious that commercial nuclear powerplants will be 
used by utility companies, either privately or publicly owned. They must 
finance them, contract for them, and operate and maintain them. However, 
they will purchase them from those in the business of building such plants and 
these people will be entirely private industrial concerns, architect-engineer- 
constructors and equipment suppliers and manufacturers who will normally be 
subcontractors. In some unusual circumstances, typified best by the Power 
Reactor Development Co. and Atomic Power Development Associates, the various 
types of companies concerned may band together to carry out many development 
phases. However, this must be considered the exception and not the rule. 

These considerations will apply not only to the construction of nuclear power- 
plants but also to services required for their operation, such as fuel-element 
fabrication, chemical processing, and perhaps even other specialized services such 
as maintenance and radiation control, analytical work, etc. 

The “suppliers,” the engineers, the constructors, and the manufacturers will 
need to have the basic engineering and cost knowledge and experience to be able 
to supply commercial nuclear powerplants. They will be in competition for busi- 
ness with one another, and in addition will have pressure from their customers, 
the utilities, to reduce costs of construction and of operation. In order to do 
these things, as appropriate to their individual fields of endeavor, they will need 
to have actual experience connected with operating plants. In most cases, indi- 
rect information and experience will not suffice, particularly if they are required 
to provide assurances and guaranties customary in normal business relationships. 

Sinee these suppliers are not our national laboratories, are generally not the 
contractors for our power reactor development work, and even when they are 
engaged in such work are required to use separate staffs and facilities, it is appar- 
ent that there is a very large problem as to how they are to acquire the knowledge 
and know-how to proceed. This remains a real problem regardless of how 
effective the dissemination of information on the AEC program may be. 

They could obtain this experience by developing and building their own reactor 
exneriments and prototypes, but this is far too costly a procedure for them to 
contemplate in the United States where conventional plants are cheap and effi- 
cient, and where conventional fuels are relatively cheap and in adequate sup- 
ply—and will continue to be for the foreseeable future. The investment of the 
very large sums of money in such development and experimental program would 
be difficult if not completely impossible for them to justify. 

However, some utilities and suppliers have felt that they could afford to build 
modest-sized prototype or demonstration reactors on a limited scale and usually 
with extensive cooperation among several companies in order to gain experience 
and knowledge in this field, even though the powerplants probably would not 
be wholly economic, at least during their early years of operation. They are 
counting on their engineering and management abilities and their usual incentives 
to reduce costs and to provide a basis for later improved plants which may be 
hoped to be fully competitive. 

On the other hand, the Commission has necessarily carried on or sponsored al- 
most all research and development in the field of nuclear energy and has carried 
out extensive work on production and military power reactors. In addition, it 
has carried on, even up to 1954, limited experimental work on power reactors 
believed to have future importance to civilian power. 

However, in 1954 it was the decision that the prospects for nuclear power 
both in the United States and abroad were such that a concerted effort toward 
the achievement of economic nuclear power should be made a matter of policy. 
A program, now 3 years old, was started. It included the further development 
on reactor types on which work had already been done and the PWR which 
had been initiated earlier. The program was first started as an essentially 
completely AEC financed program though cooperative arraugements were made 
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with Duquesne for the construction and operation of the Shippingport PWR 
and with North American Aviation for the development of the sodium reactor 
experiment. 

However, it had been recognized even before this time that nuclear power 
would ultimately have to be brought to fruition by and be provided for by 
industrial companies. This realization resulted in the many “study group” 
arrangements made starting in 1951. 

It was further realized that the development of nuclear power could not be 
profitably conducted without reference to the technical requirements of the 
industrial groups which would ultimately have to reduce it to practical use. 
It is clear that it would do little real good to develop one type of reactor, 
no matter how successful such a development might be, if no industrial com- 
pany would make use of the development. It is thus inevitable that the AEC 
in planning and executing its program must take into consideration the needs 
of industry while, of course, it cannot get into a situation where it provides 
an exclusive advantage to one company or group of companies by its actions. 
This is a situation requiring considerable flexibility and a maximum of mature 
judgment. In the conduct of the program we have avoided being overly 
cautious and have guarded against discrimination and undue advantages to 
particular companies. 

It is the nature of the development of such wholly new machines as electric- 
power reactors that they proceed through a series of stages of development 
which cannot be clearly distinguished but which follow a general pattern. 
Looking at the overall development as a process-flow diagram, there is much 
branching and dividing and quite a bit of “recycling” but nevertheless there 
is an input on one side and a product output on the other side. The raw! 
materials are the basic physics data, the fundamental engineering data, and 
the conceptual ideas. The output ultimately is the commercial nuclear reactor. 
There are stages of exploratory research and development on materials, physics, 
design, ete., there are steps in component development and testing, there are 
critical experiments and mockups, there are experimental reactors and reactor 
experiments (to draw a very fine distinction), and there are prototype and 
demonstration reactors. There are similar stages for the ancillary activities 
such as fuel-element fabrication, chemical processing, ete. These are expensive 
development programs demanding expensive facilities, the highest quality 
scientific and engineering personnel, and considerable amounts of that precious 
and unrelenting commodity, time. 

The early stages of development can be carried on by the AEC without di- 
rect cooperation with industry except for the matter of interest and direction 
outlined previously. However, as one gets into the stage of reactor experi- 
ments and the provision of services for such experiments one gets into areas 
where industry may at least have to reproduce portions of the work to achieve 
the necessary know-how if they do not in fact actually carry out the work di- 
rectly for the AEC as a portion of the AEC’s program. The situation depends 
somewhat on the type of reactor. Up to this point the principal objectives 
have been those of determining technical feasibility and assessing economic 
promise. 

However, next we come to the prototype or demonstration reactor. This is 
a step which is essential not only in determining the economic feasibility but 
in actually attaining it. Such reactors are expensive and must, of necessity, 
produce large amounts of electric power. They should be operated for a period 
of years to obtain full return even in the sense of the know-how and informa- 
tion desired. Their construction generally requires the repetition of many of 
the earlier stages of our development flow diagram to extend the information 
to that required for large-scale plants so that expensive development programs 
are still required even under the most orderly development up to that point. 
It seems clear that the industrial concerns who will supply these reactor types 
commercially must undertake this stage of the development if progress is to be 
made at the maximum rate and duplication of effort is to be avoided. It 
must in turn be evident that the AEC objective is to get industrial concerns 
to supply such reactors commercially. There can be no other goal of the AEC 
program. 

One is then left with the question as to how the prototype reactors which 
are an essenrial development step (and which should not be built prematurely 
in the development process) are to be built by industry. How can one be 
assured that they will be built at the proper time? How can they be built with 
the maximum incentive for achieving low costs and high performance, the 
objectives of this stage of the development program ? 
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It has been our conclusion that we could best effect this step by offering to 
pay part or all of the cost for the research and development aspects of the 
development, design and construction, and operation of those prototypes or 
demonstration reactors which we could consider a portion of the overall develop- 
ment process, and that in recognition of the fact that the initial operating 
costs would be high we could waive the fuel-lease charges for a period of 
operation. The companies would then have more incentive to go ahead and as 
a consideration for our assistance we would not only obtain (for the benefit 
of everyone) the research and development information which we had paid for 
directly but also the complete data on the technical and economic performance 
of the reactor At the same time the companies involved would have their 
normal incentives to make the project as successful as possible and would 
benefit from the know-how involved in having carried out the project. 

The Government would be spared a large part of the expense involved if it 
were to carry out the project itself. Further, the companies involved would 
be in a position to produce reactors commercially which possibly they might not 
be under other circumstances. 

It is thus in the marriage of the necessities and limitations of the suppliers 
and utilities and the steps in the development program that what we call the 
power demonstration reactor program was born. It was conceived not as a 
means for directly providing a nuclear-power system of large capacity but as a 
development step in attaining that goal on a sound economic and industrial 
basis. 

Scope OF POWER REACTOR DEVELOPMENT PROGRAM 


The previous section discussed the broad interrelationships between the indus- 
trial and governmental aspects of the development of economic nuclear power. 
This section presents more detail on the history of the present program and 
covers the various projects in the governmental, cooperative, and independent 
industrial programs and shows their essential technical unity. 

An underlying promise of the program is that its objective may more readily 
and surely be attained by simultaneous technological development of alternative 
promising reactor types. Different reactor types will also be needed to meet the 
variety of requirements visualized. Consequently, a number of reactor types 
have been and are being studied and developed. 


I. HISTORICAL BACKGROUND 


The Manhattan Engineering District gave attention to development of reactors 
for production of civilian power before the Atomic Energy Commission was 
established. The Atomic Energy Act of 1946 specifically charged the Commis- 
sion with responsibility for carrying forward this work. Early efforts by the 
Commission were carried on at Oak Ridge and Argonne National Laboratories. 
In the fall of 1948, the Commission organized the Division of Reactor Develop- 
ment and in 1949 established the National Reactor Testing Station in Idaho and 
started work there on the experimental breeder reactor (No.1). 

During 1951 proposals from industry seeking a way for industrial firms to 
carry a larger share of the task of developing, building, and operating reactors 
eulminated in the signing of study agreements with four industrial groups. A 
fifth studv was added in 1952 

Iso in 1951 the experimental breeder reactor No. 1 produced the world’s first 
electric power from nuclear energy. The homogeneous reactor experiment No. 1 
reached criticality in 1952. 

Tn 1953 the EBR-1 snecessfully demonstrated breeding and the first boiling 
reactor experiment (Borax) was operated at Idaho 

In May of 1953 the Commission submitted to the Joint Committee a poliev 
statement on nuclear-power development which urged the importance of a power 
reactor development program, recognized Commission responsibility for research 
and development. and indicated the need for certain incentives to encourage 
participation by outside groups. 

In Julv 1953, the Joint Committee requested the Commission to prepare an 
outline of its ohiectives in the field of reactor develonn ent for a period of about 
5 vears Following the Commission’s response to this request and a series of 
meetings conducted by the Suhcommittee on Research and Development, the 
Joint Committee in March 1954 formally indorsed the Commission’s civilian 
power reactor develonment program. This program centered on the technologi- 
cal development of 5 approaches selected by the Commission and its advisers 
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as being the ones most likely to lead to economic nuclear power and set forth 
the major projects involved in developing these 5 reactor types. The five 
approaches and the respective projects were the following : 

Pressurized water—(Shippingport) Pressurized water reactor (PWR). 

Boiling water—Boiling water reactor experiment (EBWR). 

Sodium graphite—Sodium reactor experiment (SRE). 

Fast breeder—Experimental breeder reactor No, 2 (EBR-2). 

Aqueous homogeneous—Homogeneous reactor experiment No, 2 (HRE-2). 

In September 1954 ground was broken for the PWR. The following month 
Borax—lI!l became critical. 

Karly in 1955 the Commission reported to the Joint Committee in the first 
hearings under section 202 of the 1954 act on progress in the approved program. 
(Similar reports were presented in the 202 hearings of 1956 and 1957.) 

In May of 1955, the Research and Development Subcommittee of the Joint 
Committee published a statement by the Commission describing the current 
status of the civilian power program. The basic philosophy followed by the 
Commission with respect to civilian power advancement was again explicitly 
stated in this report. The power demonstration reactor program, which had 
been announced in January 1955, was described and the initial proposals men- 
tioned, as was the first application for a license to construct a full-scale reactor 
wholly with private funds. 

Mention was also made of two additional reactor types, organic moderated 
and liquid metal fueled, which had been advanced to a state of technology war- 
ranting planning of reactor experiments in the Government experimental 
program, 

Exploratory research and development work and design and evaluation studies 
have continued on still other types of reactors to insure that promising types 
of reactors are not being overlooked and that any new technical ideas are con- 
sidered for development if justified. 


II. SUMMARY OF CURRENT PROGRAM 


The following section consists of a brief summary of the main tasks which 
are programed by the Commission and others in furtherance of civilian nuclear 
power and in supporting engineering and development efforts. 

The civilian power tasks are grouped according to commonly accepted reactor 
classifications. In this connection it should be pointed out that there are many 
hundreds of different potentially interesting types of reactors possible based on 
different combinations of moderator, coolant, fuel, and structural materials and 
on different geometric and operating practices. Reactor types with certain 
common features have historically been considered as belonging to common 
families, although there may be major design variations distinguishing the 
projects within families, 

1. Pressurized water. 

The Shippingport pressurized water reactor is scheduled to commence opera- 
tion during 1957, with initial electrical output of 60,000 kilowatts. The con- 
tract with Duquesne Light Co. extends for a period of 5 years from completion 
of construction unless terminated sooner, Operating data and experience will 
he studied and systems and equipment modified as necessary to improve plant 
performance. Improved cores will be provided for continued operation of the 
plant. Reports on the operating experience will he disseminated. 

Research support will continue under the power demonstration contract with 
the Yankee Atomic Electric Co. which is expecting to begin construction in 1957 
on a 134,000-kilowatt pressurized water plant to be located at Rowe in western 
Massachusetts. 

The Consolidated Edison Co. of New York will continue construction at Indian 
Point, N. Y., of its privately financed pressurized water reactor plant designed 
for an electrical output of 275,000 kilowatts including a conventionally fired 
superheater., 

Pressurized water technology will also be advanced by work in other pro- 
grams of the Commission. This will include test operation of the Army pack- 
age power reactor at Fort Belvoir and related development work; continued 
operation of the submarine Nautilus with its second core the Nautilus proto- 
type in Idaho, and development of specific pressurized water-type reactors for 
additional submarines and for surface ships of the Navy; and fabrication of 
the pressurized water propulsion plant for the first nuclear-powered merchant 
ship. 
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2. Boiling water 

The boiling water reactor experiment (BWRE) with 5,000-kilowatt electrical 
output, will continue operation at Argonne National Laboratory. The initial 
natural circulation system will be replaced by forced circulation and efforts will 
be made to increase reactor power. A second core will be fabricated and the 
plant will be converted to use of heavy water. 

Borax-lV, the latest in a series of boiling reactor experiments conducted by 
Argonne National Laboratory at Idaho, will continue operation and its test 
results will be analyzed and evaluated. Other borax-type experiments will be 
planned and carried out. 

To extend the technology of boiling reactors the Argonne Boiling Reactor 
Facility (ARBOR) will be constructed at Idaho. It will be a flexible unit with 
sufficient flexibility in size, power-removal equipment, and pressure to simulate 
the variations in boiling-type reactor performance which may be required in 
the foreseeable future. No electrical generation is contemplated. 

When contract negotiations are completed, development and construction will 
go forward on the 22,000 electrical kilowatt boiling water reactor proposed under 
the power demonstration program of the Rural Cooperative Power Assoviation 
of Elk River, Minn. 

The Northern States Power Co., serving part of Minnesota, has submitted a 
proposal for a 66,000-kilowatt boiling water plant in response to the third 
invitation under the power demonstration program. 

The General Electric Co. and Pacific Gas & Electric Co. are expected to com- 
plete construction in 1957 on the 5,000 electrical kilowatt boiling water reactor 
being built near Livermore, Calif. Operation of this reactor will contribute 
important data for the 180,000-kilowatt Dresden plant of the Commonwealth 
Edison Co. on which major construction will continue with operation scheduled 
for 1960. These two projects involve no financial assistance from the Com- 
mission. 

A related project under the Army power reactor program is the Army low 
power reactor (ALPR) which is to be completed at Idaho. 


> 


3. Sodium graphite 

The sodium reactor experiment (SRE) recently completed at Santa Susana, 
Calif., will be operated and the data analyzed. As appears necessary from the 
results of continued operation and experimentation, improved cores and other 
components will be fabricated and modifications made to the reactor and its 
associated experimental facilities. 


Assuming successful completion of contract negotiations, research and develop- 


ment work and construction will go forward on the power demonstration project 
of the Consumers Public Power Distri t of Nebraska for a sodium graphite 
nuclear powerplant rated at 75.000 electrical kilowatts 

Under a contract with Nuclear Development Corporation of America, pre- 


liminary design and development work will be undertaken to demonstrate the 


feasibility of a heavy water moderated, sodium cooled reactor planned for the 
system af the Chugach Electric Association at Anchorage, Alaska. If feasibility 
Chugach, NDA and the 
Commission are successful, a reactor with an electrical output of 10,000 kilo- 





is established and further contract negotiations among 


watts capacity will be constructed under the power demonstration reactor pro- 
cram. 
}. Fast breeder 

Construction will begin at Idaho on the exnerimental breeder reactor No. 2 
(EBR-2) with initial operation expected in 1959, WR irch and engineering de- 
velopment work relating to EBR-2 will continue during its construction. Com- 
ponents will be tested and theoretical studies conducted. The EBR-1 will he 
operated on its third core to evaluate safety aspects of this reactor type. Testing 
of plutonium alloys for reactor use will be accelerated. 

Los Alamos Scientific Laboratory will continue its work on molten plutonium 
fact reactors with the Los Alamos molten-plutonium reactor experiment No. 1 
(LAMPRE-1) scheduled to operate possibly as early as 1958. 

Under its contract with the Power Reactor Development Co., the Commission 
will provide research and development istance for that organization’s 100,- 
000-kilowatt, fast-breeder reactor being built near Monroe, Mich., under the 
power demonstration reactor program. 
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5. Aqueous homogeneous 


The homogeneous reactor experiment No. 2 (HRE-2) at Oak Ridge National 
Laboratory will be completed, operated, and modified in accordance with opera- 
tional experience or further program needs. An HRE-3 may be added, utilizing 
a slurry blanket instead of the heavy-water reflector of HRE-2. It would 
be a two-region design of sufficient size to demonstrate breeding on the thorium- 
uranium 233 cycle. 

General resesarch and development in support of all homogeneous reactor 
systems will also proceed at Oak Ridge. 

A further homogeneous experiment, the Los Alamos power reactor experi- 
ment No. 2 (LAPRE-2) will be assembled and operated. 

Should contract negotiations prove successful, development, design, and con- 
struction will go forward on the 10,000-kilowatt power-demonstration reactor 
proposed for Hersey, Mich., by the Wolverine Electric Cooperative. This reactor 
is a single-region, burner-type, aqueous homogeneous reactor. 

Research and development work, already well advanced with their own 
funds, will continue on the 150,000 electrical kilowatt aqueous homogeneous 
plant which the Pennsylvania Power & Light Co. plans to build with its own 
funds in its service territory in eastern Pennsylvania. 

6. Liquid-metal fuel 


A liquid-metal fuel-reactor experiment (LMFRE) will be designed, fabricated, 
assembled, and operated. Development work in support of this experiment and 
of alternative liquid-metal fuel concepts will continue, providing for both burner 
and breeder fuel cycles and for fueling with both uranium and plutonium. 


7. Organic moderated 


The organic moderated reactor experiment (OMRE) will be operated at Idaho. 
Core design studies and development work will go forward on a larger scale 
reactor of this type, utilizing the OMRE for testing of fuel elements. If cur- 
rent contract negotiations are successful, a reactor of this type, with electrical 
output of 12,500 kilowatts, will be built by the city of Piqua, Ohio, under the 
power demonstration reactor program. 
8S. Plutonium recycle systeim 

Work in this area is expected to include all phases of fuel cycles, concen- 
trating on fuel fabrication, reactor performance, and postirradiation processing. 
A complete plutonium recycle system may ultimately be demonstrated, includ- 
ing a reactor and necessary servicing facilities under this program. 

9, Heavy ater, natural uranium 


Studies and evaluations on heavy water moderated and cooled reactors using 
natural uranium as fuel will continue. Fuel elements and other components 
will be developed. 

Responsive to the third invitation under the power demonstration reactor 
program, the Florida nuclear power group has submitted a proposal for a 
heavy-water, gas-cooled, natural uranium reactor with electric output of 186,000 
kilowatts. 

10. Gas cooled 


Development of high-temperature, gas-cooled reactors capable of operating 
gas turbines will proceed as part of the Army reactors program. The gas- 
cooled reactor experiment (GCRE) will be fabricated at Idaho. In-pile gas 
loops will be operated to test core materials. This concept has civilian as well 
as military importance. Gas-cooled reactors for driving closed-cycle gas tur- 
bines may be developed for maritime application. 

As noted in the preceding part, the heavy-water, natural uranium reactor 
proposed by the Florida nuclear power group will be gas cooled. 

Large gas-cooled, natural uranium, graphite moderated reactors (so-called 
Calder Hall type) will be evaluated further. 


11. Reactors for industrial uses other than electric power 

(a) Commercial ship propulsion—The advanced pressurized-water propul- 
sion plant for the first nuclear-powered merchant ship will be built. Replace- 
ment cores and materials and design improvements will be developed, based on 
initial test operation. 

Design and feasibility studies on alternative nuclear-propulsion systems will 
produce data upon which to base a decision as to the system best able to com- 
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pete economically in world trade. Development work may then proceed on 
that system. 

Studies will be undertaken on problems of shipboard reactor safety, waste 
disposal, and crew and passenger safety. 

(b) Process and space heat.—Studies and development work will continue 
on the use of nuclear fission to produce heat for process use and space heating. 
Nuclear Products, Inc., has announced intent to construct and operate at a profit, 
using private funds entirely, a reactor which would produce both process heat 
and cobalt 60. 


12. Advanced engineering and development 


Research and development work producing information on the technical 
feasibility of advanced reactor systems for various applications will continue 
Attention will be given to reactor fuels, materials of construction, shielding, 
control, heat transfer, and instrumentation. High-temperature reactor systems, 
plutonium fuels, and new moderators will be emphasized. 


13. Re actor safe ty 

This important area will receive increased attention. Transient tests will be 
continued at the SPERT and KEWB facilities. Fast-reactor safety experi- 
ments will be conducted, utilizing the EBR-—-1 and perhaps a new facility. 
Safety experiments will begin on reactors fueled with low enrichment. Studies 
will continue on potential explosive reactions and spontaneous ignition. There 
will be further investigation of reactor fuses, reactor presure vessels, and prob 
lems of containment. 

14. Separations systems development. 

Three promising systems for reprocessing of irraditated reactor fuels will be 
pursued. These are the “head-end” system by which existing aqueous process 
ing plants may be adapted for use with newer fuel types; the use of “volatility” 
techniques; and “pyrometallurgical” processing. Construction of pilot-plant 
facilities utilizing these processes is planned. 

In the field of waste disposal, technical cooperation will be continued with 
affected Federal, State, and interstate agencies. Activities will emphasize study 
of the ability of the environment to receive wastes; development of air-cleaning 
equipment; fixation of wastes in stable, inert materials; disposal of high- 
activity wastes in geologic formations or at sea; and separation from the waste 
streams of elements which are more toxic, have longer lived radioactivity, and 


which may be useful industrially. 
75. 0) eration il SeErTVIices 


The materials testing reactor and the engineering test reactor will provide 
specialized high flux test space for investigations by AEC contractors and others 


in areas such as radiation damage, fuel-element development, and cross-section 
measurement. Need is foreseen for the construction of more radiation test 
space. Privately financed test reactors may be built by companies known to 


be interested. Otherwise, it may be necessary to build additional Government 
facilities. 





Additional “hot lab” facilities for examination of irradiated specimens are 
also needed 
The national reactor testing station will be operated on an expanded basi 
Pow! DEMONSTRATI REACTOR I | 
This section preset in some detail the power demonstration reactor program 
of the Atomic Ener; ‘ommission which was made } ible and largely inspired 
by the Atomic Energy Act of 1954 hich declares as a na nal Niecy that the 


development, use and control of atomic energy shall be directed so as to strengthen 
free competition in private enterprise (sec. 1 (b)). A stated purpose of thi 
act (sec. 8 (d)) is to provide for a program to encourage widespread participa- 
tion in the development and utilization of atomic energy for peaceful purposes 

As has been outlined, the objectives of the power demonstration reactor pro 
gram are to stimulate industrial participation in the development and application 


of nuclear technology to the generation of power for civilian use and to bring 


to bear management incentives for cost reductions in these demonstration 
projects 

Forms of research and development assistance offered by the Commission 
include the waiver of normal charges for the use of special nuclear materials 





| 
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and heavy water, performance of research and development in unique Com- 
mission facilities without charge or less than full charge, entering into contracts 
for research and development in contractor facilities and entering into research 
and development contracts in connection with the experimental operation of 
the completed facility. In exchange the Commission receives all of the tech- 
nical and economic information resulting from the development, construction 
and operation of the power demonstration reactors. In accordance with sec- 
tion 31 (c) of the Atomie Energy Act, technical and economic information so 
generated is reported to the Commission for dissemination to the public. 

The Commission issued the first invitation under the power demonstration 
reactor program on January 10, 1955. It announced that proposals submitted 
would be evaluated in accordance with stated criteria, and that those qualifying 
as acceptable would be considered on a competitive basis within the limits of 
funds and materials available. April 1, 1955, was given as the deadline for 
submission. By the closing date the Commission had received four proposals. 
One of these, that from the nuclear power group of which Commonwealth Edison 
is the principal participant, upon analysis was found not to seek AEC financial 
assistance and was thereupon subsequently processed as a straight license 
application and not included in the demonstration program. The remaining 
three proposals were from the Power Reactor Development Co. (Dertoit-Edison 
and others), the Consumers Public Power District and the Yankee Atomic Elec- 
tric Co. Subsequently, contracts have been executed between the Commission 
and the Power Reactor Development Co., and between the Commission and 
the Yankee Atomic Electrie Co, for the performance of the power demonstration 
projects. Contract negotiations are continuing with Consumers Public Power 
District. 

Reviews of these projects will clearly illustrate their role and contribution to 
the overall objectives of the civilian power reactor program. They also will 
illustrate the extent of industrial participation, and the fact that assistance from 
the Commission is for research and development information which in turn 
will be available to the public. 

The first contract signed by the Atomic Energy Commission under its power 
demonstration reactor program was with the Yankee Atomic Electrie Co. This 
contract Was entered into on June 4, 1956. The contract provides for develop- 
ment, design, construction and operation of a nuclear powerplant utilizing a 
pressurized, water moderated and cooled reactor with a capacity of 134,000 
electrical kilowatts. The reactor design involves significant variations from the 
Commission’s pressurized water reactor project and thus will explore an alterna- 
tive design approach for achievement of lower cost nuclear power from pres- 
surized water systems. The AEC is participating in the research and cevelop- 
ment effort in an amount not to exceed $5 million, which is divided approxi- 
mately $1 million for work in AEC facilities and approximately $4 million for 
work to be done in the contractor’s facilities. 

This work is in the specific fields of fuel element development, nuclear design 
and reactor physics, chemistry, mechanical, thermal and hydraulic design, com- 
ponent development, plant safety analysis, criticality experiments and fuel 
irradiation testing. 

As a further form of research and development assistance the Commission 
agreed to waive its normal charge for the use of special nuclear material for 
the first 5 vears of operation of the plant, in recognition of the experimental 
nature of the plant during its first year of operation. It is estimated that 
charges thus waived would amount to approximately $3 million. The capital 
cost of the plant and all operating costs of the plant are to be borne entirely 
by the Yankee Atomic Electrie Co. 

Under the contract AEC and GAO have complete access to all books of account 
and records during the period of contract. 

All technical and scientific data in the form of drawings, designs, specifica- 
tions, reports, notebooks and memorandums of every description are the property 
of the Government and therefore can be used by the Government in any way 
it deems fit. 

The second demonstration contract, executed on March 26, 1957, was with 
the Power Reactor Development Co. By contracting to build and operate a 
plant incorporating a sodium-cooled, fast-breeder reactor, the company has 
demonstrated a willingness to proceed with an advanced concept which combines 
considerable promise of economic power with the possibilities of substantial 
financial risk. The plant is designed to produce 100,000 kilowatts of electricity, 
and its estimated construction cost is $45 million, all of which will be borne 








650 AUTHORIZING LEGISLATION 


by the company. The company expects to spend approximately $9 million of 
additional funds on research and development. The AEC will participate in 
the performance of certain supporting research and development in AEC facili- 
ties at a cost to the AEC not to exceed $4,450,000. This work will consist of 
critical experiments, irradiation of test items in Commission reactors, the train- 
ing of operator personnel, and the provision of a reasonable amount of time of 
laboratory and contractor personnel for consultation on the demonstration proj- 
ect. As in other projects of this kind, the Commission agreed to waiver of use 
charge on special nuclear material during the first 5 years of operation. Charges 
thus waived are estimated to total about $7,845,000. 

The contract provides for full access by the AEC to information developed 
by the contractor and subcontractor and further provides for full Commission 
patent rights in connection with work performed at Commission expense. The 
company has rights of termination if it is unable to obtain necessary Govern- 
ment regulatory approvals or satisfactory liability insurance coverage. The 
Commission may terminate at convenience provided the company is extended 








some protection with respect to incompleted research and development. 

The final proposal received in response to the t invitation under power 
demonstration reactor program was from Consume Publie Power District. 
They proposed to extend technology of a sodium-cooled, ] ! 
reactor and to apply this technology to the design, nstruction, ar ition 
of a nuclear powerplant with a capacity of 75,000 kilo tt f @! i 
This represents an extrapolation by a factor of 10 from the sodium reactor ex- 
periment which has reached criticality and is now going fl Neh low-level] 
operational tests. The proposal was approved by the Commission as a basis 
for contract negotiations in October 1955. Contract negotiations have been 
extended in time as a result of many factors including the delay in operntion 
of the Commission’s sodium reactor experiment. During the course of these 
negotiations it has become necessary to make certain modification 1 th “] 
cific details of th riginal pro} il Negotiati re cont uing n the fol 
lowing basis: Consumers is offering to pay for a substantial part of the reactor 
System, as well as all ca] nventional port f the plant In 
addition, they agree to bear tS except Tor u I ( ’ 
maintenance or repair expenses nission is asked to finance (and will 
own) the balance of the reactor it a cost estimated to be pproximate 
million), to provide necessary preoneration research and «ce ) ! nd to 
waive fuel use ¢] f » vears of ¢« ! In retur ) ! n 
the Commission \ ha com] 1eCeSs ] I h 
respe to ¢ nd | f ] f | ’ ) 1} 
contractors, suppliers, and the technical age ] } t the onty t nec 
tiation now in progres ith Consumers and North A \ on elie 
provisions for full AEC patent righ 

It i to he “ul that none f thy ronosals sn} itted in re wm a th he first 
invitation were for small-scale plants. The Commission concluded that there was 
s ffi i cn l ha | l i 1] I of 1 cy ( n tl rat 1 enll 
eared Tann etn "thas re. in § er 1955. a ! nvit n for dem 
mst I ) iI < ! ( rT ) OOOO 1 ] 
kil tts in plant siz I n n of the fact that th 3 ene! ng 
facilities are primarily of interest to consumer-owned and cooperati y owner 
utilities, and in further re gy the fact tha hese organizations ordi- 
narily do not hay ficient re rve mds to defrav all the inere ntl 
struction costs of nuclear facilities over conventional facilities, the €C 
sion announced that as an additional forn f pari nation it ould consider 
ti I t 1 t ? rt of he I } Tr ! 

In | rin } for ‘ ? rt ’ fion it Ww ? } ] that 
total a istance fr he Commi 1) hould not exceed the excess cost f the 
project in relation to he ost f providing power from ; ont itional nlant. 
In addition, the invitation maintained the principle of identifving and limiting 
the Commission’s participation so as to preserve management incentives for 
efficiency and ¢ t reduction 

There were seven responses to this second invitation. Three rural electric 
cooperatives, three municipal utilities, and the University of Florid ubmitted 
proy snls Of the 7. 4 proposals have now progres ed to the stage of contract 
negotiations Thes are he | osAls fro the ! ral Fleetri Coonerative 
Association f Elk River, Minn., the Wolverine tlectrie Cooperative of Grand 
Rapids, Mich., the Municipal Utility of Piqua, Ohio, and the joint proposal from 


the Chugach Electric Cooperatiy 
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velopment Corporation of America. The three remaining proposals were re- 
jected as being premature or not meeting the criteria of the power demonstra- 
tion reactor program. These were from the city of Orlando, Fla., the city of 
Holyoke, Mass., and the University of Florida. 

While contract negotiations are proceeding as rapidly as possible as a result of 
four of these proposals, none of the negotiations has been completed. This situ- 
ation of incomplete negotiations makes it difficult to review the projects in detail 
and with finality. The objectives of the negotiations can be summarized. 


RURAL COOPERATIVE POWER ASSOCIATION 


The Rural Cooperative Power Association of Elk River, Minn., requested Com- 
mission assistance in the building of a boiling-water reactor designed for a plant 
to generate 22,000 kilowatts of electricity. The reactor design draws heavily 
on work in the Commission’s boiling-water-reactor projects (borax and EBWR) 
but does include some new features. The new design features include a closed- 
cycle primary-coolant loop which assures that steam going to the turbine will not 
be radioactive. Modified fuel elements for improved fuel costs also are proposed. 
The plant incorporates an oil-fired superheater to improve steam conditions. 
Clearly, the demonstration of operational reliability and economics of the plant 
proposed would be an important contribution to many who need relatively small- 
scale powerplants both in the United States and abroad. 

The Commission is being asked to provide, up to a specified maximum amount, 
preoperational research and development primarily in connection with the fuel 
element. The Commission also is being asked to finance excess costs of opera- 
tion up to a specified maximum amount. The American Machine & Foundry Co. 
has offered to contribute substantially to the cost of engineering, research and 
development and, in addition to carry out the design and construction with a 
specified maximum cost. The Rural Cooperative Power Association will provide 
the site and turbine-generator portion of the plant and will operate the entire 
plant as part of their system. The Commission would waive its normal charge 
for fuel for the first 5 years of operation. 

It is to be provided that all books of accounts and records realting to the con- 
tract will be subject to AEC audit and inspection; also, that all drawings, 
sketches, designs, design data, specifications, reports, and other technical docu- 
ments relating to the project will become the property of the Government. 


WOLVERINE ELECTRIC COOPERATIVE 


The Wolverine Electric Cooperative of Grand Rapids, Mich., requested Com- 
mission participation in building an aqueous homogeneous reactor to provide for 
generation of 10,000 kilowatts of electricity. The reactor would use uranyl 
sulfate solution as the fuel in a single region. The technology for this type 
reactor has been largely developed in the Commission’s program at Oak Ridge 
National Laboratory. The second homogeneous reactor experiment will provide 
valuable backup and operating data. The reactor which Wolverine proposes to 
have built by Foster-Wheeler would incorporate some modifications in materials 
and components. It would be the first commercially operated plant of this type. 

The proposed contractual arrangements would provide Commission participa- 
tion in preoperational research and development to be carried out primarily by 
Foster Wheeler, but also at Oak Ridge National Laboratory. There would be a 
ceiling on the amount of Commission funds for this work which is primarily 
component testing and experimentation in the field of materials compatibility. 
Foster Wheeler would build the reactor, again with an established maximum 
cost to the Commission. Wolverine would provide conventional portions of the 
plant, would operate the plant, and would bear all costs of operation subject 
to some form of protection in the event the costs should prove excessive. All 
technical and economic data resulting from the project would be available to the 
Commission. 

PIQUA, OHIO 


The city of Piqua, Ohio, requested Commission assistance in building an or- 
ganic moderated and cooled reactor to provide for generation of 12,500 kilowatts 
of electricity. This reactor is larger than the Commission’s organic moderated 
reactor experiment (OMRE) recently completed at the National Reactor Test- 
ing Station, Idaho, and now undergoing preoperational testing. The OMRE is 
not designed as a prototype power reactor, but rather primarily as an irradia- 
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tion test facility for organic materials. This makes it all the more important 
that it be followed by a prototype power reactor if initial operating results sub- 
stantiate the promising characteristics of these materials. 

The proposed contractual arrangements would provide Commission financing 
for construction of the nuclear plant at a fixed maximuin price offered by 
Atomics International. The Commission also would provide a fixed maximuin 
of financial assistance to cover excessive operating costs during the first 5 years 
and will waive the fuel-use charge during this same period. Research and de- 
velopment in support of design and construction of the plant will be carried 
out at Atomics International at Commission expense. Piqua will provide the site, 
turbine-generator, and other supporting or backup facilities. They will also 
operate the plant. 

The Commission will have complete access to technical and economic infor- 
mation from the project. 


CHUGACH NUCLEAR DEVELOPMENT ASSOCIATES 


A joint proposal was submitted by Chugach "lectrie Association of Anchorage, 
Alaska, and the Nuclear Development Corporation of America. This proposal 
requested Commission participation in the development, design, construction, and 
operation of a sodium-cooled, heavy-water-moderated reactor. The plant pro- 
posed would have an output of 10,000 kilowatts electrical. It would be located 
on the Chugach system. 

While the Commission has undertaken extensive development programs on 
sodium as a reactor coolant and on heavy water as a reactor moderator, there 
has not been a systematic examination of the use of these two promising reactor 
m terials in the same system. Such a combination would appear to have many 
attractive features from the standpoint of potential performance. A major 
design problem must be solved, however, to assure that sodium and heavy 
water are not permitted to come in contact with each other and thus react 
chemically. A significant amount of research and development work is neces- 
sary to explore this design problem in particular. This fact was recognized in 
the proposal submitted for Commission consideration. The project was divided 
into three phases—(¢) initial design and development, () final development 
and engineering design, and (¢) construction, startup, and operation. 

Work under the first phase has been initiated under a contract between the 
Nuclear Development Corp. and the Commission. Negotiations are continuing 
on a three-party contract related to the overall demonstration project. 

The proposal contempl*tes Commission payment for research and development 
work up to a maximum figure during phases prior to operation of the reactor. 
It is also proposed that the Commission pay excess operating costs up to a 
maximum figure. A guaranteed maximum cost to the Commission for the reactor 
also would be provided in the contract. The Commission would waive its use 
charge on fuel for the first 5 yeurs of operation. 

The Chugach Electric Association would provide the site, buildings, and the 
turbine-venerator. The association has agreed to operate the reactor and to 
pay operating costs in accordance with an incentive formula taking into account 
the high cost of power in the Anchorege area. 

All technical and economic data from the project will be available to the 
Commission and through it to the public. 


TIIIRD INVITATION 


In view of the response by American industry to the first and second invitations 
of the power demonstration reactor program, the Commission concluded that a 
continuation in the form of a third invitation for proposals would be desiruble 
and productive. Accordingly, on January 7, 1957, continued participation by 
the industrial public was again invited. This invitation incorporated the 
broad features of placing no limit on the type or size of plant to be proposed and 
established no deadline date for submission except to indicate that completion 
of plant construction should be accomplished no later than July 1, 1962. The 
invitation constitutes a continuation of the policy of cooperation between the 
Commission and American industry both private and public in the undertaking 
of demonstration power reactor projects under terms of the Atomic Energy 
Act of 1954. In announcing the invitation it was reaffirmed that it is a policy 
of the Commission to promote the construction and operation of demonstration 
nuclear powerplants as justified by their technological status under the best 
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arrangement which can be obtained. The types of participation offered in this 
third invitation are generally consistent with the previous offer except that no 
construction funds were made available. The waiver of use charge for heavy 
water for the first 5 years of plant operation was offered as an additional form 
of research and development assistance for certain plants. It is the intent of 
the Commission to provide for flexibility in its administration and interpreta- 
tion of the program and its relations with proposing organizations in order to 
attain to the fullest extent possible the basic goals. 

‘Two proposals have been received at the present time as a result of this invi- 
tation. Many discussions have been heid with other groups considering the 
submission of proposals. The first proposal received was from three Florida 
utilities designated the Florida Nuclear Power Group. The plant proposed is to 
include a natural uranium-fueled, heavy-water-moderated, gas-cooled reactor, 
and is designed to produce 134,000 kilowatts of electricity. AEC participation 
at a specified maximum cost is requested in the form of support of research and 
development and waiver of fuel and heavy water use charge for 5 years of 
operation. The second proposal is from the Northern States Power Co., a utility 
operating in Minnesota, Wisconsin, North and South Dakota. The proposed 
plant is to incorporate a boiling-water, direct-cycle system, and with an addi- 
tional separate oil-fired superheater is designed to generate 66,000 kilowatts of 
electricity. As with the Florida proposal, AEC assistance at a specified ceiling 
amount is requested in the form of research and development support and waiver 
of normal use charge for special nuclear material for 5 years of operation. 


(The letter referred to on page 146, follows :) 


UNITED States ATOMIC ENERGY COMMISSION, 
Washington 25, D. C., July 5, 1957. 
Hon. Cuer HOonirirep, 
Chairman, Subcommittee on Legislation, 
Joint Committee on Atomic Energy, 
Congress of the United States. 

Dear Mr. Hovirretp: In testimony before your subcommittee on June 12, 1957, 
the Commission presented for the record program justification data for coopera- 
tive arrangements then under discussion. As indicated in our testimony, our 
submission at that time was tentative. Since that time the estimates have been 
reviewed and brought up to date and the justifications have been revised to re- 
flect the amounts of assistance involved based on current negotiations, and 
were submitted to your subcommittee on June 25,1957. There is attached hereto 
an analysis of changes made in the justifications. 

The program justification data for the Power Reactor Development Co. indi- 
cate that the Commission would waive the use charge on special nuclear mate- 
rials for the period of the contract, the value of which is estimated to be 
$7,845,000. Officials of the PRDC testified on June 25, 1957, that the estimated 
value of the waiver of use charge on special nuclear materials was $3,702,600, 
and that the Conimission’s estimate was calculated on a requirements schedule 
prepared over a year ago which is now obsolete. Our calculation of $7,845,000 
was based on PRDC’s schedule of special nuclear materials required and pro- 
duced contained in amendment No. 1 to their application for license dated June 
4.1956. The more recent data used by PRDC in their testimony has been made 
available to us recently. The new schedule of special nuclear materials required 
and produced is based on the use of a different type of fuel element and a higher 
rate of U—235 burnup. sased on calculations using the new schedule, it appears 
that the estimate of $3,702,600 given to your subcommittee by PRDC officials is 
substantially correct. 

The language in the proposed authorization bill includes an amount for the 
total program including waiver of use charges. In lieu of the total program 
amount, we believe that language should be used that will authorize waiver of 
use charges without a specific limitation, since thhe value of these charges to be 
waived could vary considerably from the estimates due to changes in core design. 
One method of accomplishing this would be to include the following language 
after the amount of appropriations authorized: “for use in a program which, in 
addition to the appropriations authorized herein, includes waiver of use charges 
currently estimated at $23,000,000." If this proposal is adopted, it would appear 
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that the following words should be added to section 111: “or that the estimated 
value of waiver of use charges deviates from the estimated amount previously 
submitted to the Joint Committee.” 

It is also suggested that the percentage currently shown in the proposed sec- 
tion 111 to provide that a proposed cooperative arrangement need not be resub- 
mitted to the Joint Committee for the sole reason that the estimated amount of 
assistance provided for therein exceeds the estimated amount of assistance 
previously submitted to the Joint Committee by not more than 15 percent, be 
changed to read instead 20 percent. In view of difficulties and changes occurring 
in final negotiations, it would appear to us, in order to have adequate room for 
negotiations, that 20 percent would be desirable. 

With respect to the justification data for Consumers Public Power District, I 
wish to point out that Consumers has recently requested, and the Commission is 
considering, assistance in operating costs estimated at $8 million which is related 
to unusual maintenance and fuel cycle costs. This new estimate was received 
recently in connection with our negotiations with Consumers, and represents an 
increase of $6 million over the amount previously included in our justification 
data. In order that your subcommittee may have before it the latest information 
for its consideration in determining the amount to be authorized for the coopera- 
tive arrangements program, I believe that this latest increase should be taken 
into consideration. Therefore, it is requested that the total appropriation au- 
thorization of $126,621,000 shown in our program justification data for coop- 
erative arrangements dated June 25, 1957, be increased to $132,621,000 to reflect 
this latest change for Consumers. 

Sincerely yours, 


R. W. Cook, 
Deputy General Manager. 





